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A stutly of tlw Addition as iwll. oM m\xtimtltut3Lon omtpmeidB 
of 000119 ary«iiiotin(XV) or mo^mtrnt txighmfltln 
or ac«tat«« trldut/Htln Ghlorlds^ ditautyltin di«e«tat« 
dif^ trim«ita^itiii ohlmrld* witii ^ f«tf ladologically activ« Uyanda 
containiiHi nitrojon or «ulphur or ixith lu^Milir* pip«r«iliMi Cbinl 
OilU k^ioaiariJiimateCi'ii (Me) dtQ>,(llathyiaithloc«rottHi«t«(St2«t6c>^ 
inccJLdiim ( a e r « ) « ^aip^iaaeiiui i i ^ r o U a i i i e 
phttnAnthroMn« 2#2**iaip/rici/I p/r«solofMMi tMtml/, 
antlp/vltm anu i3ttnso(c)«« tmrnod)" &ni 
imuo(h}'^uxnolSQ&& and a^S-ctlrior* 
(ai^tnutliiol <Midl 2-iattii«imickt»ol«i tliiol 
ttott ihmn tamim, Itm GemymXtAtm of the solid com|»l«3ia» hiis omn 
on th« oasin of •ie^ioiit*! «niilysi£i. Zii£r«rod s f^actiTtil 
•tudisfi (4000>200 cpT^) have iaeon m«d» to •iucidst* ths structyire 
And stsrsootiMistvy of Uw eoeipioiiM. CHaiiyMi in th« X«K« iff«quonci«s 
diI<«r«Bit groiisis upon «toordin«tiofi tmvm Immhi studisii and the 
eoovdinetion eitee pvo|»Qe«l. The i « r infrared epeotre oi the 
eoepiew in the region Aio-aoo wT^ lieire i»een reeorded to eeeign 
the (iietel,»h«i00en end iBet«X->li9end etretehing vihretione and to 
eetahUeh, therefrom* their etereoeheeistry. The molar oonduetanoee 
of the eoiuMle eoo^iemte haire heen meaeured and iadioateui that they 
re haeioaiiy fion»ioiiie in natMre. SuOetitutXon Qon^ Kaunde of 
tiTAalkylUfiCIV) lnaidMi «tl%ti j^pmtmltm lAm d lt l i lowiewte 
f»»(Mla)d%a unci diaitliylL dyittiioe«riMwuiiM# Wt^ mm^ iwvw imm 
•fmhmmiwmi to vtmtirsss i t acts m a %ini<i(se!tat9# kA^mnt^m 
or qtt4Klri«i«iit«t« «iKi ««t«l»U«h th« atruetiaro* of 
aaa^lmmm, Ttm X^a, mtviMmm xmvmmlmd that plpmcmmlm bis 
^trilcx3«r]»ariMittt e^ itt mt oath «m m lAdmtmtm or m 
Utittfkl ooorOiiiatjtiig through oihi or both iHthiogarbiMnato units 11 
titm ^mmut emm, 'I'Im ai«tli/l. 4it.hiaQ«rbm.t« shoMdi « liidaiit«t«i 
iNHteviaur in M tim ^ pwitaeoor«lliMit«d tin mtsm with 
dt trigonal iaipyramieliiX g^oRietry has lasdii yKta&ommA for thaso 
orjdiiotin(XV) dithloesrbfliiatvs. ioI«oal«jtr eot^ pXsMMi oi orytanotin 
(IV| haUdea with sotrie nitroyfoii hmama namely^ aoridU.ne« pipersiisinef 
pyrraU<line# UiO-phttnaiitliroiimi and a«2*-]ailpyri4yl have lM«fi 
chcuraotoriaMid <inJ site oi eoorOiixitioii tmm bS0n Trialkyi* 
tin (2V) hftlid«s tortn t%#o typss ot cxM l^mmm with monodantat* 
Uysfkls, fii^SaX.!* and idtmem i s ths Ugmi^. Xt i s 
iound tlittt in s l i ths essss tho tin mtam i s (ustsllstsd through 
ring nitvoiso niiioh is ths only ^jossibls sits for ooordination. 
¥h«ss saducts h«v* hssn iound to havs m Ul iiist*l to UgsmS r«tio 
sndk satiilMlt oon^ioAie «iisrset«r in nitrotosniisiMi or «sthsnoL, a 
trigonsi gsomstry hM kissn suggested for eoridinSf 
pIpSTMins snd 9yvroU4U.ns eafngpleiiss M i s for plisnsnthroUiie 
sun I#a*«lMlpy«i4yi eoMpteMss « eis ootshsdrsl geoiwtry hss usen 
siiggeeted. 
Ths pyresoione om^^ mmm oi ths type fi^ anX.!* siki R^ jMi?^ .!^  
niiefs K • phsnyi* iMtyi or e s t^ i sniS X • eiiiorifie or sostste 
IMIPV kmm •yntHwaMd to attKly tht «raoc«llii«tioii toalMviour o§ 
pipemanHmimm mA to MtoliUah the •tvuetur* oi th* w i t l t t w . 
Ail tiM emplmmm « r « found to h«va a Mtb ratio, Tht X.R, 
•paetr« indioato coor«SiiMitioii throutfti eariaoiiyl. oi^an in the 
Xn 4<»«mino mtlffUKtnm oampl^ mm th» amino group i s 
ai«o found to bm coordination aetivw« Ttmmm oamplmma ^lowKi. too 
iow vaiuo* oi noiar ooneiuctancir oonfimin^ tUvir non-4onio 
baiiaviour* 
««&ldition eoR^ pounaa o€ lMmsio(o}« » iwne»(f)* and hmm&ihi 
quinoUnas oit tlia gwn^al tacmaXm H^Sn^.It and l^j^n^^j 
iidive oerao s^hMdaad to atud/ tba nature o£ taomticm o£ ttm m«t.al 
to tm JLiaand. Zn bonso q^inoJUn^ ttm only cocardination aite i s 
tHa ring nitro^an atom. Tha tin atcxa in qultiolina oamplmxm of 
R n^n < and Sijinx^ is found to urn pentaooordinatad uliila in t r i -
phanyltin cshlorida and tributyitin c^tMcida oon^iassas o£ bansio(e) 
qui noli na tin atom is found to oa haxiooordinataa. A trigonal 
Mj^^ran&dai gaomatry haa tharsfora* mm pcopoasa for five 
ooardinata tin atom and an ootatMKitai l^aomatry hss baan {CofKissii 
for Iwxacoordinated tin atom, 
Sansoih} <iiainoUna has a pacitUarity in tha ssnsa that i t 
oan Mom sinuitansouaiy faatai«iiitro^ and natai-oaxhon signs 
tosnd hy absuraation of a proton fron oarlson a%om at position tan, 
Xn tha iirasant sttidy# an a%«smpt has bosn mads to si^tloit this 
SMMNiai iMhaw&oiir of sansoih) quinoUns. Xt was found tliat «4th 
orfanotin(XV) halidas iMnsoCh) <|uiaoUtts iocms only a matal* 
nitvogan ImmM and us M imidl. Wewswar, whsn Bhti nas siionsd 
0 
to tmmo% wltm tin %imxMLo€ldm» tha iocnation of 
«ikS fMtai«e«rbon sigeMi bond wm obeerwwi. tt ••«•(• wm—ommtilm in 
vi.«it ittct that ufiUktt or^anotinCXV} liaUdl** Um Un t«tr « » 
otaorida domm not havo tlM bulky esvganla group* «ttM«Md to 
thB mataX wtilc^ l«o»iiliLt» tna oloaa a s ^oa^ of tha tin and th* 
iigand orixitaia nmma^y for M cr Intia iocnation. 
iJ(Mior«*aoc%jtor ecmi^lmmm of oryanotinCZV) liaiicta* of tha 
typm and iiiiara R « iMtyi or nafth/l and 
It • a«S-<lbiittrc«i^ o»i«3«4«»thiadiaao].« (OiamutMoi X)« S««-disi«fthyi-
£MBi3ftiniidaaoIo and ^^Dansifliidasolo thiol hav» i»Mn synthaaiMd and 
choractarisMd. On tha i»aais of X.K. spectral i^udiea* i t ha« 
im&n thdt ecaordinatiCHi q£ m«tal ocxura ttsrough thn 
asoxsiclic aulpimir atom in Bi«Muthiol X 
A lowarinj of ^ (CM) in tho cor^Ioxaa of 5««-dim0thyl 
l>Qttiiiiiiida«oltt mmiiMts tha coordination o£ tha tin atom through 
tarti^r/ nitrogan atom of tha l^daaolo ring. Tha aiMCtral 
atudy of tha trimathyltin ohlorida adduct of iianiimida»ole»2* 
thiols tHV ( m ) , mMffpoM coordination of tha haminOdasol^-a* 
thiol iMi«ty via i t « iiyridyl nitrogan to tha tin aton. 
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cott l^oxMi ot •orao txiorgamsftin ccn^ poiuidto, 
K.^. biOJlqi^ ^aidl ana i^.i^.A. 
aaact:. inca^ yi. CtitiEa.* mB^SlB (i9@0K 
i^ ctegHomm of trlcarg^ yrMStiii (IV) witii s o ^ nitrojiMn 
conttilnin^ li^oiKSs. 
K.ii. F.H. f?.^. HoeltfRi diU S.A.A.SSaldl. 
tigmh, Znar^. let.-Or^. Choia., 12(1) • 71-62 (1982). 
i^HTm lij[«i£Kl oi. q\iifioXitiQe« ccam l^es focn^tion anJ 
eMitallati.c»i ffltl) yroup (XV) metal tialiUcHi anJ org«uKstin (XV) 
halidee* 
bijdiqi.* iaiafi and 
9ull. Hoc* ChiiYi. Franco (Coewmmioatvcl) • 
tamt or TAMOBI 
i. .^Itintf «iQdnt and aSAlytlaaX c£ offgaiKstlfi 
iZV) (llU)iOC«ri»M«M. 
a AflSitflilMHIt* ot l«il* (4000*200 orT }^ o£ 
ocganotln (IV) ditnioearliMitM, 
3 i%Itiny pointy «iuayU<S4iI Mid aoUr condbAC-
of wdduets oi plfwraaiiw* aaridiiw^ 
pyrroUdliMf &,10»phan«sitheoUn« and 
4 Asiulgimtui of X.R. •p«e%v« («300->aoo onT^} for 
th« •ikliict* oi pipoTMinOf oeridliMi* pyrroUOino* 
l^iO-phmnthroUno and 2«3*>4xipirrl<lyl. 
5 -itXtiiig pointy AiiidyUcal and molmK 
concbiCtMiiico o£ pyr«»oiofMKi and toonso 
qulnoXJLnee eot^losiM. 
• ABmigmuntm oi •psctrtt (4000-200 oaT^) of 
p]fr«ioioiioa« benso <iia.noIin«« and tlMKlK 
7 loXtlng point*« •n«iytlc«i data and molar 
eondkaetanco of tim vmplmmm of 2#i-aieBare«pto-
1^3^4-thiadiattoU^ S«4«diffl«thyi-tom4mld«>olo and 
2*l9afimiiiii<Sa»oitt tMol. 
II AmmMfimmm,m of aiiaetra (4000-200 of 
bmmiml4m9lm0 a-nanaimidasola thiol, and thair 
i n 
amiumct 
A mtuAy of thm addition wmll mm «ula«titutlon eoniEiesonda 
of •OHIO or««not4n(ZV) halidw or m^mtm, triphan/ltln 
chlorldo or oooitotot tritatftyLtln ciaorido* d&laityltin diaeotato 
«nd trXma/thyltAn i«tth « imr Mologicalljr 4»ctiv llgmdm 
containing nXveogm or saXplAir or both n«iMily# pip^osino (bi« ) 
(iithiooarlaMt«,(i>s (tads) dtol^diothyldithioeariamtoiBt^dto*) 
acrid!n« (acr.)« piparaaine (P»>, pyrroXidino (pyrr.), 1,10-
pbananthroUfie 2«2*-lili»ycidyi (Mpr) , pyrasolonos naraaly, 
antipyrine ^aaiino aiitipyrin«y b«iiao(f)« and 
bensoCti)- quinolinea and 9,««-dim«thyl«»l3anmiaiida»olo, a^S-dinwr-
cap«^o-i,3#4»thi«aiaaol.« (flianuthioi Z) and 2«> tMnmimidaaolo thioi 
hao tmm mado« Thm oompooitiari of tho solid coH|>l«xas has baan 
i^taibUlahaa tha isaais oi mlmmtwX analysis, Xnfrarod 
spoetral studiM (4000-300 cmT )^ tiavs baan OMids to slueidsto 
ths strueturs and stsrsoodiaiiistry of ths eonplsnss. Changsa in 
ths X.ii, frstgiisneios of diffsrsnt ^oups upon ooordination havs 
mm studisd and ths cscM»xdinatior} sitss ptapommA* Ths far 
infrarsd spsetra of ths oonplmias in ths vsgion «SO-200 ohT^ havs 
bssn rsoordsd to assign ths ttstal^halogsn tfid nstsl-Ug«id 
stcstohing vilMrstions and to sstsbU^* thsrsfron, thsir st«rso-> 
ohsftistry. Tha scalar eanduetanoss of ths solitbis eon l^mum havs 
baan iisasursd and indioatsd that thsy «nts basically non^ionic 
in natiirs. Sutostitiition oospownds of trislkyltin(ZV) halidss 
IV/ 
with ptparaiifi* taim ditiiiaeariMit* i»s(M«>dte «nd diethyl 
dlttiioo«rl»Mt«, ttjdte, hcv* bMn •ynthMiaad to •mdiM «taitti»r 
i t mef mm m uiiidtiit«t«» M^kmntmtm or qu«cirid«nt«t4i iigr«iKi 
to MtaMLish tiM Kiviaetitr** of thUMi em l^lmmm^ Th« I«li, studios 
rmmmimA th«t piporoaino tado dithioeariMffttto cm met both « • m 
Md«fit«t« or « quodcidantato ligand ooordinating through ono or 
both dithioearbMMito units in tho proMHit cooo* Tho diothyi 
dithiooarbomsto ohowod • bidORtato bohcviour in al l tho oonploxo*. 
A pontoeoordinotod tin mttm i«lth a trigonal bdpyramldal goonatry 
haa bean propoaod for thaaa organotinClv} dithioearbamataa. 
'^acuiar Cf3iii>l.«»s» of capganotinCZV} haiidaa with aoma nitrogan 
baaea nanaly# aeridino, piparasinatf pyrroUdino* l,IO»pha«ianthrolina 
and 2#2*-bipyrid/l. have bean charactariaad and aita of coordina* 
tion has baan oacplorAJ, Trialkyltin(ZV) halidos form two typaa of 
cai«pl«cas with fwanodantata Uganda^ it^ anX.t* and a^SfiK^tij/K^cw 
ia tho Ug^tfKl. i t is found that in ail tha casas tha tin atom i s 
natallatad through ring nitrogan which ia ths only poaaibla sita 
for coordination. Thass adduets hav* baan found to hava a I t l 
iMital to ligand ratio and wchibit non^onie cdtaractar in n i tc^ 
banaana or nathMol. A trigonal blpyraiMidal gaonatry haa baan 
suggaotsa for aaridina* piparasina and pyntolidlna eoMpl«»o* whila 
far piMnanthrolina «id 2«3*«>bipyridyl eoaplanaa a eia oatahadral 
gaoaatry haa baan aaggastad* 
Tha pyraatolona ooi^ plaMos of tha typa R^OnX.lf and R^SnX .^i* 
whara M • jpimnfl, butyl or natl^l and X • ohlorida or aoatato 
haws baan iqmthasiwid to study tha «oordination bahaviour of 
pyvMo^oMc «iel to •atattUsh th« «itnietur« of th» All 
th* eaiiip)l«iiM mm found to h«vo • i i l , itL ratio* tho X.ii« apoetra 
indieata oooKdlnatiGn through oarbonyl oicyigan in all. tha oompiaxaa. 
Xfi 4<>«Aino antipint^na ooii«ii<Mcaa tha «iiifio group ia aiao foiaKl to 
ba coordination aetiiM. thaaa eomplaxaa ahowati too low valu«M of 
«oIar eonauetanca eanilmtmg thair non-ionio tmliaviour, 
Aleutian eonpeuiKla of lianao(c),*banso(f and bansoCh)^ 
quinolinaa of tha ganaral fornaala Rj^X^.t* and A^SnX,]:*^  
hava haan aynthaaiaad to atudy tha natura of ixaiding of tha »iiatal 
to tha ligand. In iaanao quinolinaa tha only coordination aita ia 
tha ring nitrogan atom. Tha tin atom in quinolina cmplmmm of 
and is found to laa pantaoocnrdinatad %tiii« in 
tri^ianyltin ^a<xtida ind trilwtyltin chlorida oomplaiies of 
banao(c) quinoUna tin atom is found to ba haxaeoordinatad. A 
trigonal isipyramidal gaomatry haa^thmrafora^baen propoaad for 
fiva <^3ordinata tin atom arid an ootahadral gao^iatry haa baan 
propoaad for haxaooordinat* tin atom. 
•anao(h) quinolina haa a paeuUarity in tha aanaa that i t can 
form aiaultanaaitaly iiiatal««iitrogan and aatal-^arbon aig«a bond by 
abatraotion of a SMroton from oartoen atom at poaitian tan, Xn tha 
praaant atudy* an attampt haa baan mada to aiq^o^t thia unusual 
b^aviour of ban«o(h) quinolina. Xt laia found that with 
arganotinlXV) halidaa^banao(h) quinolina forms oifily « mstal* 
nitrogan band and no (T bond. Hoaavar* whan waa alloaad 
to raaet with tin tatraMorida« tha formation of «Mital-4iitrogan 
and watal-earban aig<«a band waa abaarvd, Xt aaama raaaonaldLa in 
v » 
view of f«ot th«t \mUkm acganoUniZV) h«Ua«» ttm tin t«tr* -
ehlarldtt Oomm net h w tli* teOky orgwnie gsoiip* «ftt«elwd to 
ttm maltml iMLai prohllMLts th« olos* approa^ of thm tin «nd the 
iigand orHitala ncoMCiyry for "t-C <r bond formation. 
£ianor-«ec«ptor eflnpittsaia of ocganotin(ZV) halidoa of tho 
typo R^anK.!. and R^^X^.h itfiara ft » ftmnfU *Mtyl or laathyl. and 
h m 2#S-di^rea{«to-l«3«4-thiadiasoX« (Hiamithiol Z), 
l3an«i(iiida»ol.tt and 2«iMMiaimlda»oia ttiiol hava baan aynthaalsad and 
eharaetariasd. On tha liaais of apoetral atydiao* i t has Immvi 
augjastad that coordination of matal oecura through tha axoeyeiic 
auis^r atom in aimithiol. Z oomplaxaa* 
A iouaring of V (Of) in tha eon^Xaxaa of 9,6-din8thyl 
tionai^ nidasola aiiggaata tha coordination of tha tin atom through 
tartiary nitrogan atom oi tha inddasioia ring* tha apeetral 
atttdy nf tha trirnathyitin chlorida addiict of bansimidaaola-2» 
thioi T'Tt (BIT) aupporta coordination of tha bansimidasola-a-* 




fl«c«iit rMiiarcluMi In orgMnoiMtallie dMMistry h««« gtmn up 
•JCponwitiAlly <lu« to tlMlr impmet aiul Simpo€%mom in <lifi«r«iit 
dlsolpUiiw* 0r9«OQMi(fe*llic eonpounda of groiipdv) •lonMHts 
mhom gr««t isdologlcal. «ctlvity In gvioral ina orgwicytin 
oonpounds In pvrtieulisr. ^  
(iraup(ZV) cicwMnts b«/and thm ••ootid poriod hava low 
mmrgf d orMtftX^. Ttmf mxpmd th«ir valono* •Iwll Iqr usin? 
tiMNi* ortaltal^ foe ooordination nitb tiMwio l»as«8« Tlwre ! • «n 
iiicr«afi^ in tlw motalULo ehar«et«r with increasing AtoMdc nufmbor 
in thm ^oiap(ZV} «l<iiii«nts, Tlioro thco* posaibio wmfm in 
lihlch an •lecnont of garoiapdV) could fom conpoundsi 
( « ) by loss of ail four valonco •laetron^ to focm ttw 
ion. 
(b) hf hylNTidisation oC tiMi availalilo atoKie orliitala 
in a «iiitalil« MMin«r to fom four a- m V tooAds. 
(e) ^ •upanding tii« oot«t and •mkin*;! um of tha mme^ r ^ 
in a lqrlMri«l*«%ioii to fom adduet* 
with tMMtO 
Xa th* oa«« oC iii<ZV| •cmpauwiii an« ocMld pcodiot a •pliorieal 
o 
ion oi r«diiM 0*74 A for ionie Handing and an oetaliadral hsica-
oooffdinatian in Moat of tli« oflMpl«K eeepound*. 
Th« rao«nt ifock on gsoup(ZV) aiatal cdiMii^try i^ eaneoro«d 
with tlw mftMmtlm and oliar«et«ri«aftion of tlioir organmtalUo 
ooM^ poufitte with « vi4Mff to •tAKlyln^ thair blooidal MStlvity.' 
M i l dialkyl and trlalkyltin oonpoundUi « r « tsaing uMdt on an 
Xnaemming moml* for • iiunl»«r of liioei<Sai pmcpemm* Vtmam 
Gm^ G^OwSm have •i^iiie^int um •• h««t ctftiHUaMra lor poly-
vinyl plmMtlem, a« emtaXymt in plastic imtustry^ •• MoeidM 
for «ntifouling paints« ss timbsr prssscvativos* as woth proofing 
agonts^ as crop protaetants and in oartain aian and blood 
dii 
TrisdMnyltin aeatata «nd hydroicida aro wall astalAiiOiad 
agprioultural fungicidaa aspaoially for tha control of phytc^^hthora 
infastants on poftatoaa and oacco«pora on sugar iaaat. Thaaa CKSnqpounda 
also axhibit insacticidal activity, mainly through their antifaadant 
function« i«o.« rendaring laavos of crops unpalatal>l« to tha 
insact past» i ^ch tharafcice starvas to daath* Triphanyltin 
conswunds h«va found satisfactory uaa for traating fungal disaaaas 
in cocoa* coffaa* cnionst banmmm and pae«n nuts. Complsjcaa of 
triphanyltln coi^ pounda idth diaathyl aulptioMida and quinolina-M-
oxida hava kaan taportad to Imi affaativa for protacting tonatoaa* 
calary and augar )Mat and to toa low in mmmmllm toadcity* 
MiMHr pallata aantaining mcitaiityltin ONida ara uaad for 
aradi^ating tlis snail aavriara of miliarsia. Triorganotin campounds 
ara found to bs affaetiva against akasquitoaa also* Osganotln 
e«n#oianda ara also usad as an oNidant in cuMwr industry* and in 
•alcing alaetrieally eondiMting filii ovar tha aurfaea of glass* as 
luMoating oila and as in^radiant In cartain vstarinary 
nadicinss. 
XxtMMiif* tfOKic turn toMn don« on varlcuM aryl «nd tJikyl 
ditMcx>«rlMmat«i m i tlMir with ions.^** TImi 
mlkfl* haioalkyl,^®'^^ eyclo«Ikyl« ftlkyI«cMi« phanyl, l>myl» 
pptlArlf pyrroUdifMi^^^ «iii]i,ii«# hydrocmliioUit**^^ 
•uiphenyl iaiido lMii»oyl« ttlMolyi,^' piip«r«mlii«« 
piparitUiM*^^ iii«Sel.«« inaoUn** and pyrMol*^^ tliio* 
carbttMitM tog«th«r with th«ir dtarivativw h«v« bmm •ynttiMisad. 
I t has tMMn f»»fciG«dl tiiat aatifiuig*!. lAtlvity of tiM vcrloos 
tirnt^ mmltB ei dinMthyl dithioearHiade meid i.nerm»mm with iner 
17 ing soluHliity. Tiw mmXt imlng thm mmt ttetimi. 
Aikyl dtthloeartowmitw « r « v«ry in agricultura «nd 
indkidtry. 2n mgnmlturm B^Omrnyl} n<Klt«lkyi ditnioe«rbamat«« 
4tr« particularly •fiaetim against pirioutlaria caryaaa, Thio-
carbaiaatss of Uia typa iimhc«(«nh) MH^. ^ a^N^^I^ vara usai as 
fimglcitfast mieroiiileeidae and algieidas on tomatoas and i ^ l s 
traas,^^ In tawtila industry# diaUcyl dithioearbwikatas ara 
usad in stalUlisation and dyaing of tha falarie. Qtalkyl dithio-
canwiataa ara fraqiuantly iiaad as eollaotora for floatation of 
attlpiiidas fram finaly niillad oraa. 
ixm ttiair applioation in industry and agrieiilt»iro« 
ditHioeartoaMitaa hava aehiavaci aeadende ii^portanoa particularly 
outing to thair dual natura of acting Ikotli as ^lalatas and 
itnnodantata 
It lias toaaA witatoUahad tliat q^Utting of j^C—> N iMMiad 
-1 ® an infrarad spaatrusi aapr 1000 m * ooours only whan tha 
dithioecri»iMito iioi«ty Im uneyiewiurlcally lommd, tim 
. - I region Indicate • 
2a»3S 
pgmmncm of only on* iMndl In 1000 
•yiai«trie«ily bound dlthioo«rlMMit« rurth»r« th«s« 
i s apUttin^ o< »pvdtmm in •psetrwi of Mitai 
dlithioo4MrbwuitMi at twdwratura aa low aa Tha aplittlng 
ia navar obaaewl at voom tanpardture baeausa oC the rapid 
asfitihatiga of tha aolvant. Tha auhatituanta b. md n* in <Sithio-




^oaohatitutad dithioearhviiataa ara laaa uaaful baeauaa of 
thair ratAaeing pnqiartiae and tandancy to daooi^oaa to hydrogan 
auXphlda. Tha lioat iMportant proparty of tha dithiooari»Mata 
ion ia ita daeompoaitian to earixn diaulphida and protonatad 
OlthioaarhiiRataa ha¥a haan ahown to ooordinata with tha 
tatrahaUdaa of gm^iZV) mlmmmm^ aa ««].]. aa with oc^ananatai 
(ZV) haUdaa.^^^ Mt ocstahsdrai tr«ia-«onfiguratian haa haan 
pcopoaad for tha hiadHMthyltin dithiooarhiaiata« Ma^ Sn (Sacil'^aji)^.^ 
imHMiarahla novaX trwiaition Mtal adduata with a variaty 
oi iii%ro9«n donor* Imv« lw«n Init •uch • w^ MAf 
with R a^nX i « iMit Tm mfaitmmtlo attMiy «€ R a^nX 
ocmprnMaOM i,m of JLfit«r««t Hmsmui* of two rmm»mm nmrnXr, ill dki* 
to thttir liivort«iie« in Mology* «nd ( i i ) In ind^etry. 
A sfcudy oC tiMi adkUtion eoiipattiid* of R ^ K with nitrogonoouo 
Uganda n^ioly, oerldino# pip«railn«« pynoUdino* l.«lO«iihMi«n<-> 
ttiffoUno and 3#2'»bkipyridyl. iias boon widortakm with v«r/iti9 
•Is* of dugs Mid tho nislMN? of nitxogm mtmm to oiUMlno thoir 
•ffoet on eoosdlnatlofi, and Toloy^ hav« atudiod 
4«4*«lils>y«idyi «lduiot9 of tifi(XV) ohlocid* and oegafiotlndV) 
haiidoa of tha typo whara X « l«a or 3* found to hava 
a oetahadrai gaaaetry i ^ l a for thoir Isl adduota a 
polywHTlo atructura waa auggaatad. A It I adduct of pyraalna 
(3,#4^aalna) with dlphanyltln dlohlorlda waa alao raportad iaut 
Ita atruotura ooold not Im propoaad with cartalnty. 
iintipyrlna and 4-HRlnoantipyrlita hava alao aaaunad inportanoa 
haaaaaa thalr aalta hava anal9««le and antipyvatie propartlaa.^' '^ 
In a atftidy to datacnlna tha alta of protonatlon In antlpyrlna« 
tha anygan aitaai haa baan ahotm to ha tha «oat haale alta* Tha 
infvarad aludiaa ttf Saltavv and eo*warkara'^ on sine and oaiMlt 
oanylanaa ai 4*dlMathyl tf^noantlpyrlna^ M(4Ma2aajp)3 
indloatad ahalatlan through iMsth Co mA m^ gvoupa whloh waa 
latav aanflntad hy Mtipyrlna haa two poaalhlo coordina-
tion altaa« vis.# «iQrv«n and nltroifan and la aicpaatad to aittilhlt 
hldantata iMHaviaor* Mewawar, i t ia aaoartalnad that antipyrina 
atriatly iMrtkavaa aa a atanadantata Ugand ooordlnating throutfh tha 
oxyfNMi only, A ionMrino inViCwO) in tlw eoMpl^ sMdl Ugund 
flhoiMid ttMit 4Mi«lFyiiiMi Mtailctttd tiurcmgh e«rbonyl 
oacygtn.'**^^ This dtoof— 4umi %o tim mduetien in tt tend 
ctiartctwr of C«o gvmiP ^ rntm^^mn ioiiMitiafi. 
4-AMino «ntipyrin« nay mxxdinmf in ttxtmm wmfm% ii> through 
o«y9«n of th® C«0 gvaup or ( i i ) tho nitrogen of itM^  group or <iii ) 
through both oicygon and nitrogan ^ t i y the eonplosiM o£ 
Mtipyrino with tr^icition notai ian«# via.* Co (XZ)« 
Hi (ZZ»« cti (zz)« SSR (ZZ) ams Cd (zz> involvo a ^ i a t a d ligand 
and hava oetahadral gaowatry tiith halogan bridging.^ Tatrahadral 
gaoaatriaa ara aneountarad with thaaa iigmda ahan antipyrina 
ia uaad. 
On tha iMiaia of tha uaa of qMineOina derivatiiiaa in tha 
traatmant of Malaria^ thay aaauwad iiiportanca in tha «far parioda, 
Cvan today tha etjwwin antiaalariai nadicina Chloroquina ia a 
darivativa of quinoXina aallad 7 ^loro-4 (4-dimathylMiino->I« 
mathyi iMtyl) aMino quinoiina«^' 
•ana of tha darivativaa of qui noli naa haira haan ahoim to hava 
potantial hypotanaiva aotivity in Manaiala* laaidaa thaaa 
phainaaalogicai prapartiaa« tha qiaiiiiaUnaa ara alao good iiaiiia 
liaaaa. A atudy oi thair ompXmmm with tranaitian natal iana 
aa wall aa with gcaiap(IV) natal halidaa hava haan s^^avtad.^"^* 
Hawmmr, na atudy at«na to hava haan dona on tha intaraetian of 
argaiMnatal(ZV> halidaa aith tha hanao quiiioliiiaa« i t waa thasafora 
of intaraat to atiady thair iataraaUan with ocgmotiACZV) halidaa. 
ttMHT* Im 41 v«ri«t]f of lMM»o qiaiiiolln«i fi«Miy# iMiisoCe}-* 
*ad banso (h) qiiiiiiiUiiM 4«!p«fidUlng on th« position of 
tho hmmmm ring* Zn Imrso Col- and ( f ) quiaoUiiMi* nitrogon im tti« 
only oito ior ooovdina^aii lOiitm tmim (h) <iuiiioUii« has ttm M l l t f 
to fom a naif metal carbon cr bond through carbon atom at poaition 1.0« 
by aba traction of a proton in addition to tha uaual coordination of 
tha mtrogan atcm.^^'^' tanaoCh) quiaoLina haa imuaiial siroparty in 
tha aanao that ita planarity not allow tha formatiofi of a 
ir-arana ooc^plax prior to tho proton abatraotion. 
mmarie canplwxm of bonsoth) (iMinolina «fith Pt(XX) and 
Rh(XXX} through a proton abatracting procaaa hava baan r^portad^ 
fomad. Thm oom|>ouund Mlth INS(ZZ) ia pantafOXMrdinatad dim«tic 
with halogan bridging whila Pt(XX> and Rh(XXX> eoaplwm ara 
flionomario. In aoma riportad^^ ea^lmm* of banso(h} quinolina tha 
'4-xC^ bond haa baan raitainad. Thaaa ineXtada tiw eompounda in 
wfttioh tha bridging <dilorina atoma hava baan aiasihangad for othar 
anionic Xiganda or irarioua nautraX moXaeuXaa. Such typa of 
bahaviour of banao(h) quinoUna ha« baan aathibitad in ita mipXaJC 
with Pdei^* 
A vfuelmtT of nitrogan and auXphar oontaining organic oaii^ pounda 
hava baan itaad aa Xiganda in tha aynthaaia of varioua tranaition 
mataX aaiii^ XaMaa. Hany nitrogan and auXplwr containing arganio 
oanyounda hava immA Haa in iiaii«ina# induatry and bioXogy, 
Ona of tha mmmm aaXplKir oontaining Xiganda whoao intar-
aetian tilth natal iona hat baan anaminad in aona dataiX ia thioX. 
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Thm distinguishing prc^party «Maei«t«dl Mith tlw Mureapto ormip 
i « Itm alMllity to ioKm fw^pIwtM «on%«ining salpliiut bridg*. Tlw 
iMceai^d* ions.MTlMfting highly ptAtlmmiAm, Mom strong bonds 
with typical olass li i«st«l ions. 
tliiadiasols is « i iv« wwtasrsd hstsroeyelic ring systsa 
having on* sulphur and two nitrogan atons* Oapanding on ths 
position of nitrogan atoms in ths ring with rsfsrsncs to the 
suli^Mr atosi niMbsrsd 1« ttwrs ars thrss diffsrsnt thiaAiasolssi 
i ) l«3#3-thia<liasols 
i i ) l«3»4-tniatUasols 
i i i ) l«3f4-thiadiasols 
— N N N 
2«S-QliMKoapto»l«3»4-tliiadiaaols i s a dsrivativs of <XXZ) in 
ifhieh ths hydbrogsn atosw sttaohsA to ths earbon atcsM 2 md $ 
ars siitostitiatsd toy *sceapt» («SII) grsMps. this ooiipsMncI i s 
sines Isng ItnoMn to hs a spsnifio analytioal coagsnt'for iiisMMth *^ 
and i s also oallsd as MsMutHiol Z« Zt is also ussd in ths 
analysis of ssvsral sthsr M s t s l s . * ^ " 
fsrosi a study si 1i*v. spsstral studiss i t was siiggsstod that 
MaMiitliiol Z ooiild sNist in thvss tautensrlo fams givsn 
Mow: 
HS 
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on th« iMaitt of cli«mio«l wmmotlcm I t has b«an mham that this 
llgand vmst* in th» narciipto toea?^ hut th«r« le no dpacatroacoplQ 
•vi(l«ni»» 
Bisoftithiol Z has h««n knoim to intaraot nith varioua tnotala. 
Its eonpl0Kma icithCu(ZZ)« Co(ZZ>« l«l(ZZ} and asn(ZZ) hav« bwn 
notad, Aniiaroiwttrie titration* oi cqppar and paiiadiun and 
apaetrophotonatffie datarminationa oC pallwliuai with thia Ugand 
hava iMan laada. Zt ia tiaad in potantiomatrie titraetiona and 
aoiutaiUty datairwinaUon of ailvar aalta.'^ liaduthiol Z iinda 
aavaral iiMNiatrial appUeationa« Zta sine faaa^ pmnA ia uaad aa an 
aitldant far aatar Tha tritnityZtin idilorida ooMiMund of 
kdaiMthlol Z ia iisaA aa a protaetiva agant againat tha attack of 
marina arganiaMi on tha iMittani of tha ahipa.^ Tha Ni eoi^ pmind ia 
uaad as a aatalytia agant in tha aMMifaetura of aerylic aoids.*^ 
Tha Co (XZ}« Cu (ZZ) and m (IZ) aa^pottnda hava baan uaad aa 
§4 Zt ia alao uaad in tha laaimfaetura of tatra-> 
ayaXina**^^^^ wliieh ia low in ohierotatraeyolina, Tha physiology^ 
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toioGlMiiistry «iid «yu^thcil.ogy of th« wmmm in rttl«tion to thm 
injury by awuit«rd ga* and • lU «d toicie agants }uiv« Immi MMiiiad. 
Xn thia eofuiaetlon i t * mitmt on wewale wm also «caiiiifi«a but 
i% foitod to vary duo to tha S-H groiq^**^ 2t turn 
baan alao uaaA to form iMarcury darivatlvaa tfhich ara intar-
MMdiataa in tha mamifaetura of pharmaoaaticala and inaaetieidaa,^^ 
Zn viaw of tha Moiogioal and induatrial appUcationa of 
k»la«uthiol X ooa«MMnda# i t waa of intaraat to undartaka tha 
aynthaaia and c^haractariaation of its eoaplwm iiith a fan 
organoUn (ZV) halidaa. 
Tha 3«>toanaii«idas61a thiol ia also an industrially iiiportant 
oanpoanA, Cartain matallio aalts of a^banaimidaadla thiol hava 
hrnm usad aa haat atabiliaars for polyanddaa.^ Zt has baan found 
usaful as an antioxidant for nibbar, Furthar, this oonpound has 
baan uaad aa tq^aeifio raaoant for tha datarmlnatlon of varioua 
(latals* Tha laad ooaplaMsa of SMsanaimldaaola thiol ia alao 
usad in Making photooonduotiva layara in alactrophotographie 
•7 PU 
Tha adWwt of thU vaagant with tin (ZZ) and (ZV) and 
anUiMny(ZZZ) halidaa hava baan raportad by Ouohl and Takauohi.^ 
RhodiuM and Iridium emplmmm hava baan isolatad*' and apaotri^* 
photsMatria datan«ina%ian of palladiufli using this iBonpound has 
also baan dona,^^ Tha fanaation of ftu(ZZX) mmplmmm liith 
21 waraipto banaifliidesola in an aoaoua athanol Madium waa atudiad 
by Pilipaitfio and «»»«ierkara apaetroplietomatrieally.^^ Tha 
11 
ii|i|>lieakilU%y of Ugana providiiS ttui immttivm to m^loem 
its U9«Uafi tcmveOB arganoUa (XV) h«Xid«i« 
Tti« ring syatami in vtiieh • bwiMtMi ring i « fiMod to th« 





Saniiaiidlaaolos poMossing • f re« ifnlno hydrogan « r « tauto-
maric ayatanui, 7h« two poasibia tautomaric Corma of banainddaaola, 
ix»»aaaaing a plana of aynmatry aro ittantical and a dafinita 
^aignmant of tha atruetura ia poaaii»la« fono» and poly~ 
aubatitutatS banaimidaaolaa not poaaaaeing a plana of aymmatry may 
batiava aa though thay tiara oon|paa«d of two omipoiinda* thita 
randaring ii^poaaibla a dafinito aaaignmant of tha atruetura* 
imbatltution of tha imlno hydrogan alinlnataa tha poaaibillty for 
tautoaMTiaii and a dafinita aaaignmant of atruetura taaeamaa poaail»l«, 
Tha Mtaatoaring atarta at tha aulMtitutad nitrogan* Bansiiaidaaolaa 
poaaaaaing aiibatituanta in tha lianaana portion will taa rafarrad 
to aa hanaiaidaaolaa.^' 
ttanaiaildaaolaa aro of iawanaa iiiDortanea toaeauaa of thair 
appliaatiana in aadlcina and latlology.^' Thaaa ara uaaful aa 
growtli inlhilKltior of oartaln yaaata and toaetaria. Vitamin 112 
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mmf IM r«9«rtf«d • darivativ* e£ S#*«dlm«thyX )MMwif«i<Uiael«. 
TIm ittidasoL* mmlwm known to eoonUnat* Madlly nith • 
rnmrne of «e t « lUe iom and thi« oiiaraQtaristie •ii«iil.«» i t to 
play «n is^^twit rol « in v i w ^ n ^ ^ haeAoglo^n, aenaisd-
daaolo htti also iMon ropoct«S to inh&lilt tiia production of • 
varioty of winiaaa in tiaaua ouituraa* Alltyl aubatitutad banai-
Riidaaolaa in particular hava ahown to inhiMt tha nuitiplioation 
of infiuansa winaa* THa ailcyiaisiiftaairtdtyl and 2-^all.yl a!«lno 
niatliyl-baiwi^dasOlaa poaaaaa a local anaathatio activity, Tha 
ralativa aetivitiaa of thaaa coH i^otinda apiaaar to ba dapandant on 
tha Ratura and aiaa of tha allyl groupa ptmrnmt. 
CHAmfl ZX 
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sj#sRXMBiff AL immm 
amwrnml physioo^dMrnifSttl sMithodto aro availaJcilo far stvueturtt 
•Xucld«tlon o£ cKxirdiinAtion cow i^oumte, mm twdmiquMi UMd for 
tfm Immtlgiittioa oi the m%x%ic%%xm o£ tmAjf mfmimtlw^A empom^ 
(iMorilMci in the pKmmnt wxh msm Infreredl exjectrcMwap/ ^md 
molidc Gon^tetance iw«eiire!«4mts« 
I t mmmm theretore^ ^aros^iate to yive « larleS <le«eriptiofi 
of theee teehni(|uee. 
Zni^eraa ^j^ectraeropy 
Infirared epectmai «ric«a item tim dlti&cuat tmyiim at 
vJLair4ti.ot)8 onti rotati.o» of • milecuie. Ttto rot<stional 
•peetruia of moiecsul,«te ooour at « vary lony In the 
flUerowttve nation the weve length iiaiit of mbaat 
as At nevi^ieii^ beiow aS ttie reAietion twie euffieient 
eiMTisry to e^uee ^ ^ vibratioiiAl. end of oouree eleo 
the rotetioneX level* of tuoleeule. 
Aooor^n^ to the quantum theory there ere dleorete energy 
etetee* l>oth rotetionel end vilMratlonal in tihlch eeeh moleeule 
een eiilet. f ^ dletende* Uneer poly etomle# and eptierleal 
neleoulee the energy of rotational levels le 9iven lay the eq[ii«tioni 
E J j u t u i d . u ) 
' • i r ' l 
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wiMMre S xm tiM roMtlonal quantum mwbar wHieh can haw mf 
integral 0« l.« 2« —• and 2 tii0 mametit oi 4nt«rti<ft 
o£ Um ak>ofv« ttm oC rot«tJloii. 
Far ttm m r^nrnMlomk Myimwtsical aoX«cuX«o ^ <amil« 
i s aoiiMili«it fiiar« Tr«ruiitlofMi bvtwMn the <ll££«reiit 
twr^m lii the fBi«ra%favo and lii£r«r«a r«yion« are 
governed toy the oeXectlon rule 
A j • ^ i 
Z£ e inoiecMle 1« caleeft ixom an energy etete with e qu«aittum 
nuiabi^  J to th^t with q^ JuoAmi outaaor S ^ X, the en^gy Involved 
liiili ^ 
hV -AS • U ) 
ixma i^tich the frequency o£ energy etMKsrisea In «Nive e«in 
am om.aimKi ^ euhetitution o£ ecpAticai il) In equation <2) ee 
tolioiiet 
HHttl « ms^i) (3) 
' 4 TT* 
etieve •« the rotetionel eooetent* ie ecjual to tt^ XC. The ijure 
«ot«AAaiiel epeetmii then would eooeiet oi eqiuelly epeeed 11 nee. 
The eenetttiit iretiueney eeperetion bettwen eecoeseive Unee l>eing 
equal to to lv'4 tt^C enT^. 2t ie otoeerved that 
ee the itomewt oi inertia 1 inere«eee« the frequenoy of the 
rotetienai Unee for e given Z value* deereaeee. for relatively 
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hMvy or l « r f « imlmmlmmt th« pus* ratatlonal •p«etsum will ttws 
In vwry i « r infr«x«dl r«gion« 
In tlM ififr«r«di rvglon kwlow 2S |kt ctMngM in ths vibrational 
of th« «ol«c(ul« oocsur during atoaerptian of r«ii«tion for 
«^pUtiMl» of vilar«tion, th« vilir««ion maf im eon«icl»r«(l 
tiarmanio and tho anas^ y a£ %Imi viiarational quantum l«v«l ia givan 
Ev •» hw < V* va> 
tihara ^ ia the fund^nantal vilMrationai fraquancy of thm luunnonio 
oaciliatcar^ and v tha vibrational quantum numbar which ean havo 
any intagrai vaiu«# O* 2« 3 Tha diffacance in anargy 
tsatwaan auooaaaiva anargy lavala o£ tha hamonio oaciliator ia 
thua alwaya ho). 
Xn ocilar that a vibrating aoiaeula ahould interact with tha 
\ 
iiuetuating aiaotrical Ciali of alacstrai«agnatie radiation tha 
«M»ia«Mlar al<NBtrieal dipola momant iniat cdianga ita magnitude or 
eriantatian with raapaot to a fiaiad ooordinate ayatata during the 
aoitian. Zt ia the magnitude o£ thia ehange of dipole Monamt 
vhleh deterNtinea the intenaity of a tranaition* There are 
Aocnal vibratiana ef a nan*Linear iimleeule ei N atoea and hanoe 
the iiequeneiea aeeoeiatad with them are ealled iundanantal 
fraqueiieiea of the iftaleeule* froM the ayw»atry that a Molecule 
poaaeaeee one ean determine how many of the IN^ vibratiana will 
be ebeerved in ita infrared ^eetrum« and oonveraely« iron the 
infrared apeetrum the meleeular eywNitry may be dedueef. A 
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vibrnUon mIIX InfvaxwS aetlv^ i f •ymtttry •p»eiM tha 
MUM «• tluit of m% «m oi tlMi dipoltt mammt eanpoiMnta. 
for hwemonie oaelllctor*, tranaitions iMitifMn th* various ofiorgy 
im^mim mem gcswomod lay tho oolaotion xuXo AVm ^ In actual 
faet# tho puxoly tiamoiiio eonditicano do not provail for roal 
iKiloouioo* Tho froqiiont ohaenretioo of ovortoneo and eonlailnatiai} 
tonos of thoott vltirationa oorrooponding to chango 2#3* etc,« 
io • eonaoqxiowoo of tha aitfiarnonic naturo of tha aomuil taodaa. 
Ttiaaa additional bands ara iMualiy vary raueh naakar than tha 
parant fundvnantaia. 
For haemonio oaoiil^^ion of fraciuaiiey ^ ia roiatad to tha 
forea *f* binding the vHorating grou^a togatlmr and the reduced 
maaa tha ralationtfiip 
2TTW • C-J- ( f ) 
where and are tha iiaeaea attached to either of the vitwatiiig 
ayateai. Zn ter>ita of the frequeney Vv « in %iave numbara* eqn. ( • ) 
Vv • /IjJC-- ( * ) 
aiTc ^ 
TiMe the frequeneiea ef vibration of a woleauie are related to 
tha waaaee ead Mnding la mmy of tha norMai Modea of 
viferationa of a aioleeitle the wain partioipanta in the vilaration 
are tuo atoma held together isy a oheiwioal band. The fre^pianeiea 
aie aniy alightly affeeted liy another atow, attached to the atoMia 
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cone«ni«d, mA thorn timtm tdLHra i^on*!, mo49» mn titmxmetmelmtie of 
tiM gsoHp in %h» aioL«CMl« md mm vwry natiyl in idwitif ylng • 
eo(i|MMfi(l« ««i;>tteiiill.y in dadiMsing th* atmotur* of m unknown 
ctoNi^ otind or mimttm^* In wortt only thcNMi fcoquoneio* 
«hieh « r « povtimMt to th« <li«euMion of tho nowly syntliosiawS 
eonvawMS* %A.tX Ho 
Tho fi*H stcotohing vilHration* oocur in tho rogion 3S0O-33OO 
cm"^  in diiluto sdlutians.T^ Primary •«dn«s in diluto aoiutions 
of non i^poiar soXvMits givo two i^ sooriJtion bwndo in this cogion, 
Th« f i rst i « aue to «VTir!i«tric stretch i s usually found noar 
3$00 eiT^ and the sseond which orisss frocn the ccnrrssponding 
asyiratrical taods is found nsar 3400 osT^. The position and 
intensity ai Doth these bands are ssnsitive to substitution. 
Secondary a-^ines show only a single N-H stretching aiMorption in 
dilute solution in ttm above nantioned region. The intensity and 
frsqiusney of M-m stretching vibrations of secondary «»ines are 
very sensitive to structural flh4M9es. The band i s found in ths 
r m e 33i0-3310 ea**^  (lew intensity) in aUphaUc sscondary 
aMiiiies#«id near 3490 esT^ (etto^ higMr intensity) in hsteroeyelie 
seeondary ^ n e s such as pyrrole and indoles, fluorine substitu* 
tien «enerally essias to enteanee the intensity oi the bend. Ring 
strain ssams to have l i tt le effect on li»H stretching viisration 
as can tos sssn by ths values of ethyleneiniine (33«7.334l emT )^ 
ma diethyl aiaine (3384 eaT^). 
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Tim lUH •tffvfcehitm alMory^iafi •hlftc to lomt vaiiMS In ttm 
•9ii<i stct* duM %o tmmmi^ hy^xogmn bond. At m very low 
QOfte«titr«tlon pyrroUdln* •hows « imnA at 33*7 eoT^ <S«m to th« 
nonoMrio N-H •tr«tcliino imqiMney.^^ as th^ wmomtxtlan 
knoKmrnmrng « imi# bgnd at to ifitwcmoloeolar 
•Moolation (iUH N taondlng) • Tha in tml ty oi the low 
€r«qu«fiey band inaewaaas with inccaaftlng concontration until 
eampX^ ltm aasoclatlon occinra In tha liquid atat«, Hydrogan taorkling 
ia vwry caimon in ucaaa ar^ thiouraaa.^^ tn ooncantratad aolutiana 
o£ thlousaa* in CCI^ and CHCl^ two to four banda in tha 3SOO»33QO 
cm"^  tfagion ara pr^sant. Tha highaat fraquancy band ia much 
^wrpac th«n wty o£ the oUiara* the bcoadneaa of which can raaoh 
200 gbT^, fUrthar/tha laolar aoctinetion of the hi^ i^ ieat fcaquanoy 
band inoraaaas with dactaaain? eonoantration^ the trand baing 
os»poaita ttx tha other bands. In vmty dilute aolutiona only the 
highest enesgy band ia viaibla. ThaM ia alwaya in tha aolid 
apaetra« however^ a atrong broad band together with weaker and 
narrower banda on the lower frec|ueney aide, THia auggeata a 
atrongly aaaoeiated condition for thiouraaa in tha eolid atate* 
Valuable infomatiana have bean ebtainad on the ataucture 
and tautenKiaa e i iiany heteroeyalie maleeulea and their 
aubatitttted derivatiiMHi from a atudy of tha H-H atretehing 
abeacytion. The and y-aiaraapteinprimldinaa and other laereapto-
aa*i»araiaatie eonpounda ciciat in tha tMone fornix bo^h in the 
eolid atate and in aolvanta of low polarity.^* tn tha aolid 
aitate a weak band in tha range 3l€0*31*0 on*^ ia reg«edad aa 
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•vidwioa for ttm pcmmmtam oi «roup« Zn aolutlon « broad 
hmd i « ioundl In t.hm rrnvf 33S0<-14a0 w**^* do* to H-M stratchlno 
in unwi0ooi«t«d moloeulo* (ii««le«r itmnOm also a^ppmme lit lownr 
fraciUMMMiM* dii* to mmmoalt^m^ moXmenlmim 
Vtia zn •p«otr« of a-* and 4-hjfdlroxypyri?ai(iin«« in thm aoU.d 
Btmtm and in CHCi^  aolittion glvm abaocption laonda dua to n«h 
iMjnd atratohlng vibrational indicating thair «ciatenc« in tha 
77 
tautonwriG K«to fomi," Homvar* aninopyriiiidinaa^ a«n«rally 
•iciat in th9 tautomtric Mctm^ and in aolution CCl^} givm 
two turndB eharactariatic of afltino groMp,''®*^* 
Par the dafovnation fraquanoiaa of tha Nllj group in primary 
anir^a four eharaetax^atio paaKa atimid api)aar« laut the only 
dafinita assignment haa baan dona in tha eaaa of aeiaeoring 
viliraUon« ganaraiiy obaarvad in tha region U50-1S90 caT^.^ 
Tha ioMMT fraqiaanoy daiormation viiaration oi tha NH^  group has 
not baaii iniraatigatad in detail. The fm^ tuteting* nagging and 
toreionai ^bratiene in ne^ dnrlamUia hawp* however^ Jsean aeeigned 
to l4Si« TtO and ai4 mT^ MipeeUvaly. Saoondary aUphatie 
afstnaa ehow m ewtrewely wealt iMAd in the range MSO^liSO onT^ 
due to iMf deiomatieii nitaraUon and i t ia difficult to detect 
thia latfid readily* tlie aesi«ni«ent oi thia vitaration ia vary 
dliiioult in ease of areeatie aMifiee toecauae of tha preaanee of 
aromatie ring vilMratieiia in tMe regien. 
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Thmm vilMration* « r « uaumily In th» 3I,00*3000 qmT^  
region in earboeyeUe and tMt«r«9eyeXi<s •ystan*,^^ stomm «PC!>>Matie 
wmp^ midm glva r is « to thrM buide ii««r SOit Pyri<llft« 
•HM C.H «iMKMeiptl0fi in ttM rang* 3070»303K} enT^ uhleh iq^pm •• 
• Mclaii Qi mlzipXm mbmae^lanm undar high caaolutlon.*^ In 
p/ci<mdin«a thla bwHl la obaenmd n«4ir 3090 enT^, A waak tend la 
obaftcvad in tha eaaa o€ triaitlwtitiitad pytfiaiidinaa* alnea only 
ona iraa ring hjfdrogan atom ia pvaaant. Thla band la atoaant in 
tatra anbatitutad pyximidlnaa. 
fi"** •inr**;^ !!^ ! Ptf^gr^ttgn vi^yaU^rn 
A nm^ emc of charaetariatie ahaoeption banda in tha ragion 
X2SO«1000 mT^, axhlbltad lay moat of tha hatarocycUe oon^ MHinda 
ara attritnitad to C«K in-plana dafor!«ation and tha ring laraathlng 
7a 
•adaa. Zr diaainaa thaaa banda ara ot»ar¥ad in tha ranga 
ia39-l02l anT^.*' aaada aiwcaring in tha ragion 900-700 eraT^  
hava baan attcibutad to tha C-ti out of piano daformatian 
vibrationa* and tha poaition of thaao banda d^and on tha mwdsar 
oi iraa hydioin ato*a adjaoont to ana anothar. 
Tha S-OI atvatehlng iiibvatiana in taacoaptafio ara uaually 
o lwor^ in tha r^iga )»00*aiS0 anT^,*' Yha tuH abaorptian ia 
not inharantlr atrong* and ia oftan difficult to dataet in 
diluta a^utiona or in aamplaa anaiiinad in irary thin aalla. Zk 
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ia alL^ o obeenmd in «o«yo»wdi oontainino -COOM group* yhieh 
•MhiMt 9«ii«c«X AlMoriMULisii in this v^oion. Hewever, i f •llowMe* 
ia mmSm for thmm faetors* thm ptmmnem oc abaanctt of a band in 
%hia xaoion can affosd daeiaivo avidanea far tha ocotirranea of a 
nareapl&o a*oiip« 
Aimpia mareaptana aueh aa propyl, lautyl and iaoamyl aiareaptana 
^va a wall dafinad kRtt rathar waak aiMMrption at MSO a^SSO em"^, 
Randall, at a i * ^ propoaad tha ranga aiSS-aSdO cnT^ for tha 8-H 
laut thia ia olaarly daaigmid to ineiuda hydrogan aulphida 
%ihiGh haa ita aaynrwtrie S.H moda at oflT^. Thia ia an 
asq i^^ ptional caaa# and aromatic taarcaptana do not appa^ to aiaaorb 
••I ss at fraqpimioias highar than 2ftOO cm s<waenoy at a l . " hava ahonn 
that l^a-diiwrcaptoathana abaorba at 23SO onT^ in tha liquid 
8tata« but thia to ba i ^ U y axcaptional. Thua avan 
thioaeaUe mid (3SS0 cftT^} and dithioaeatie acid {Z491 mTh 
absorb at highar fraqvianei<Ni# iivlicatiag that poIynMriaation daaa 
not ooour to any a)ctantt and indaad tha link ia not apparantly 
eapabia of tha ai^anaiva dagraa of hydrogan bonding i ^ch ooeurs 
with •ON and -HH groiiqpinga. Thara ia vary l i t t la cdianga in tha 
fragiMHMy of abaorptiana on paaaing from tha liqiuid atata to 
dilyta aolutiona* ao that any intamoiaeiiiar banding affatfta 
iwat ba -vary anatl. on tha othar hand* viali ahifta auggaativa 
of hQfdrogan bending hava baan abaacvad in aoiwtian in eartain 
baaba and athar eoapewida, indioating tha focmation of a waak 
II banda, IhltittmMl ia iM^bla of hydrogan bonding to 
•aphoKidaa to giva a f la^aaney bhift of tha 8.ff vibration of 
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100 mT^, however, with aryl •ulptMoclte the •hiffe Xm somwwluit 
mll4Hr« 
studl«« in tia* ngio i hmvm bMn nmd to detwmiifMi nlwtlMMr 
osrtaln h»t«ro «ram«tie Mwoapto ooi^ poiinds «xl«t in th* 
nMreaptan or thio kvfco i ovn ,^ *^ Th* elwwno* o£ any «;b«ocp(Uon 
txam thm spttetrwa of binsothiozole i « can* of t.htt atror^ j^ Mit 
pdL«e«« of oviaanco for ttw oicitfUmeo of thi« suJMitanco «s • thio-> 
k«tan« under normal conditions. 3» lireaptopyridino and 8-*ni»ceapto 
qiiinolina ajclat in tha ?aaroaptan form in aolvanta of low dialoctrid 
conatant.^^ Tha broad and waak bind at 3S20 oraT^  in tha apaetrxm 
of S-fMHtcapto Quinolina (for i ^ch thera ia no oountarpart in tha 
ipactrum of S-mftthylthloquinolina) ia attritautad to S-H otratohingi 
thara ia probably aam intarmolacular hydrogan lacnding batwaan tha 
•SH group and tha vicinal nitrogan atont* 
A band of variabla intanaity in tha ragion U90-1640 esT^ ia 
attrilMtad to Can atratehing vitarationa in opan-chain ayataraa or 
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in non-^Mniygatad ring mfaitmm* tilth eonjtigatad cyelie ayatama 
tha poaltion Sm auch laaa elaar« and tha CmN ahaeeplSona h«va 
iMan aaaignad mm iMlng within tha ranga 1««0-'1400 oaT^. In 
eyelia eon^oiinda and oyelie «atariala without internal conjugation 
tha C«M ahaarption ia aaaipiad to tha IdSO oaT^ region. The C«N 
abaorption iMfid oaoura near 1M7 m^^ region in oxaainaa* 
oacasolinea« mimmm and iitlnea. However» the Cmti abaorption 
hMida are ddffleult to identify for two reaaona. Firat oidng to 
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ttm oofis&dMrabl* elUiigM in Intviaity whi^ follow changoc in 
i t » «iiipicaiiia«iit# and iioandly )Me«iiii« Infommtlon «vailaia« on 
tho ofioeta of oonjimation in ring Im oft«n conflicting 
and indooiffiini. 
Thm CmH atrotohifig Aboorptiona giv« ritm to •trong bwruto in 
tho rogion 1360-.12S0 cm*^  in tfonntie Zn a l i s^t io 
umirttto th« •boorptioRs « r « in tlio 1230-1020 onT^ r«ng« and « r « 
oft« i of low intrinsic intcnaity. In ttemtttle primary 
thoro i s an« dand in ti%9 vmgim 1340»12S0 eoT^ iMt in aocorKtiiry 
a^ nines two ban«ia have tsaan Otoaarvad in tha raglon 13SO-1280 caT^ 
4Mna 1280-1230 oa"^. Tha poaition of C ^ abaorption doaa not 
diffar mmh from aiaaorption* tut tha intansity ia ralativaly 
lacga baeauaa of c-H polarity. 
«4ng ^ w w i i n g vitKiUaii 
Cliaraetariatie aroaiatia ring vilMratiana appaar in tha 
ragion omT^  in tha voat oi tha hataraayelie oonipaunda.^ ^ 
nia paaitian and intanaity oi tliaaa viawatiana ara dapandant on 
tha aatiura of tha ring mS typa oi awtoatitiition. Six mmUmrma ring 
dhaw iottr hMda aroimd l*Oi« lS7i« %4m and 14)0 m"^, wharaaa 
i i ^ laawharad ringa ahow thraa hMida around lSfO« 1490 and 1400 
oaT^. tbm intanaitiaa of thaaa htnda giva an idaa of tha pattacn 
and nat«ira of aiilMtitiitian in tha ring, Thiia in 4*aubatitutad 
pyridina»l*oacidaa and 3«ait1iMtittttad pyridinaa tha intanaity of 
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th* l»aiid aroimdl l«OS wT^ i s hiqh for both •l^etronicltMrmilng 
mA wlMiULtiMnts* whocvM In tli* ernm oi 2* and 
4-flMiMiUtutodl pyrJldifMs md i-^mtmxmtmi tno 
ifi««ii«Jlty im liigh with •Ivetron donor 9*011^ and low with 
•loetroR oQo^tor groMpo, Th« intonaity of tho bind at around 
i f t f omT^  alao ^uws almliar -variatiana with aubatitution. 
Siaetron donatingi Mbatituanta inoraaaa ttia lutanalty of tho 
btfid around 1.4S0 oaT^. i^raaa tha bMid naar 1430 enT^ ia 
unaffactad by tha natura oi tha aubatituanta. Thla particular 
trand in tha oiianga of intanaitiaa haa baan axplalnad mm baing 
diaa to tha ctiarga diaturbancaa in tha molacula. 
Tha eharacrtariatie pat tarn m abiorpticn of tha ring atr«telv> 
ing vibraticjna raault from tha oomplata intaraetion of tha 
Cm» nae iShM ¥ibrationa (a.g*, in l«2Miia»ina) and i t ia« 
tharafora« vary difficult to iaolata tha diffarant «lbr«tiona. 
Thla ia dua to tha fact that tha iona pair of alaetrona on tha 
nitrogan atooi wUl ba abia to oonjugata with tha ring* tha 
•apaitwia ai whioh dapanda on tha oaplanarity of tha ayatam. 
Tliavatotfai* thaaa vibr«tiona ara aanaitiira to ndnor altarationa in 
«aiaeiiiav geaieetry and ara difficult to diatinguiah fro* athar 
vibrationa, 99m though a band of variabla intanaity in tha 
tagioA ItdO-ldiO m"^ ia attributad to C«if atratehing in 
ohain aawpawnda in ayclio conjugatad ayati 
tha aivaavanaa mi bmda in thia ragion can only ba attributad 
to tba ring atnataliiiig nadaa. 
dubaUtutad pfrtaldlnaa, «aiiarally« ahow four banda in tha 
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1»90»137S MBlott,**'**"**^ »int«ti i s probably du« %o WM^ ^ 
dl*ior«ation mod*. The hytdvoxy •xm also not iMitablo 
for tlio dovolopcnofit o< eorrolotiono for ring vibratioQa of thia 
typo* mm zmy aet in tha taMtonaric leoto in uttioh tho 
douUlo bond abaorjutiefia of tho ring would bo oxpactod to bo 
ditforant froni tha fully ar(»iiatiis ayatama. 
Tha CmO atrotehina viinrationa of various carbonyl gr«mpa 
absorb in tha rogion 1»00->1§00 onT^.*^ h moro apocifio rango i s 
dofinod bff tho typo of earbonyl (o.g.# kotonoa^ oatara, oto,)» 
and the position is furthar aftoetod by a varioty of offocta, 
Tho frociuancy of tho carbanyl abaorption ia dotominod almost 
i ^ l l y by tho naturo of its iny^odiato anvironmant# and tho 
•tructuco of tiio rost of tha SMOIOOUIO ia of l i tt lo it^portaneo 
unloas i t ia aut^ as to givo riso to eholation or aotna si!«ilar 
of fact. Thus^tho earbanyl ^ f t s atfay from tha normal poaition 
inoc,jS ••unsaturatad oatoriala and in oarbonyl oon^ pounda with 
strongly olaotronogativo aubotituonta on tho ocmemthan atom# 
otiilat in cyolio kotonsa tho fcoquaooy ahift and i ts diraotion 
aro rolatod to tho dogroa oi strain of tho ring. Frogoafiey 
ahifta diaa to ohalation and to Mtitual intarforanoa offocta can 
aloo bo oonaidorablo in odms oabos* Howavor, in oaeh of thaao 
oasoa tha oHtant of tha frsquancy ahift to ba oocpaetod i s Itnown 
and tho now rango of fvaquoncioa fa l ls idlthin ooMparAtivoly 
narrow l i « l t s . 
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h eiuehmfl group «i%u«t«(l IwtwMii tw> mmttvflmm group* 
ropvoMiits ttw sifliploat easo of m undistiirlaod CmO •ft^rotchlng 
vibration. Studios toy amy vockoro hovo ahmm that in solution 
the ifoduoney oC tlio oorlMfiirl otooorption of oinplo kotonos of 
this typo aiwoy* iios within tho narrow rang* }.72S«170i onT^^  
providod ^lat no hydrogon l9Qn<lina or othor intorioronco offocta 
occur,*^ Cartoanyi groups in unstrainsd oaturatod rings alxi<»rto 
within tho mmm ovarall irog««iiM:y rangs 172d-170i em*^. 
Tlis p l^ioal Stat* has a diroet offoet on tho csarbonyl 
froguoncy. Aeotono* for oxa^io^ atosorbs at 1743 onT^ in tho 
vapour fdias*« «h«r«as in solution tho froquancy lies batwson 
1728 and I7ie cC^t d^ponding on tho solvont. S i^ lar ly 
dodscyl kotono alioorbs at 1740 osT^ in tho vapour stato, and 
imttmm 1724 owT^  and 1717 oaT^ in solution. It i s probablo that 
mam Mcstm of dipolar assodatian i s occurring in ths c»andsnsod 
phaso« rosulting in a lew frogusney shift of ths ordsr of 30 cnT^ 
oonjugation of a eartoonyl groN^ itith a CdC linkago rssults in a 
lotMTing of tho f raguanoy ky an wiiount dspsnding on tho natturo 
of tha doutolo bend. An aUphatie C ^ bond in oonjugation with a 
oari»anyl group roAieos its frsguaney lay about 40 and ths 
absocptien oocur in tho rang* 14«S<-1«49 osT^. ttian an aryl 
groMp i s dirsotly attaohod to tlio earbon atom of th* carbonyl 
group* ths fcoguanoy shift of ths oarbonyl i s loss than that 
occurring a fu l l doublo bond in oonjugation* and tho 
•bsorption b*iid ooours in ths raiigo 1700»14t0 osT^, with two 
aryl groups diroetly attaehod. Howovor, thsro ia a furthor f a l l 
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in thm itrnqgrntmr to M70-IM0 mT^. ftas ln£l\mnm of m 
ia aMitiim nitli tlMft of anr othar atmotuc* iMeh 
capable of influencing the CsaO Svequencf, $fiith a six in^ stSasred 
ring Ca<» Mith an oc-aryl groups tha fraciuaney ia ieund to ba 
lihieii ia ttia a M aa with aimilar ofiat^ Hdiain 
iiatariala. Kith a <iva inasiaaraa ring honavar* tha 
<r«iiianey inoraaaaa to caT^* tha atrain of tha £iva 
raA ring hain^ offset to mum mutmt lay tha arom«tic 
oanjugation* Halogan auhatituticm in tha immadiaita vicinity of 
cartenyl. groiap raaulta in a high frameney ahift of tha carlaonyl 
ataaocption* thim ia particularly aiarlcad in tha acid chloridaa 
«mera a dikjrine ia directly attacdiad to tha carbonyl group* taut 
there ia ati l l an icii^acia^ila effect nhen tha halogen ia aituated 
on tha c>c«eariaon atom, l^sia ^c -^iptoplonic acid* for mnmplm, 
ahaorlM at 1730 eoT^ «a against 1710 caT^ for ys-chlorcqpros^onio 
add. 
intreaolaculer hydrogen bonda are feriMd, the carhMiyl 
ahaofyticMi iwmda <aay ha lowered ay SO aoaording to hydrogen 
hand atrangMi.*^ l-Mydcaicyiiitliraq^iioiie atoawa tim Cmo a«nda at 
iai0»l«7t aiT^ and U90«l#32 aaT^* eorraapending to free and 
handed eariwiyl gmaaipa. mth tiio hydnanyl gnmpa in each of tha 
ys «-9oaitiona only one htfid ia atiawi at ItSMAiJ onT^ ^ ahilat in 
tlia aairaat aaae of l»4#i#t««atra hydK«»y4tfithraqtiiinona the 
eariMiiyl faenieney hm fallan to l%t% mT^, «iadlarly fiwiarie 
aaid ahaeirha at IMO in dontraat to tha noxmel value of 
ITOi oa*^ of malaia aaid. daUaylia aald ahaeriw at USS mT^ 
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which Im otfuparad t^t Mltb tim Shifts •i9«ci«fie«d in ttm « «m of 
tlw ^ luitofias. 3-Miio->2-ii«plitlioie «eid 
MBl(S«« shcm • txmig iMind iwar IMO enT^ 
whttn tticamiiied in ttm aolid stAttt.'^ The fact thmt, the atvocptican 
is «t «fi loirar fraqtiwicy than tlMi e«rboiiyl aiaBoxption 
o£ tiom«l. ktftoiMW mist im to th« effect o£ reeonanoe tdLth the 
Ionic form* This ie enh^ meed by the etrof^ assoeietion effecte in 
the solid etete and the oorre«|»iKliiig vaipoiure eteorh et 
oonsiderelaaiy higher frequencilee. The enlde firet ehtoci^ione ie 
subject to e coneia^eisile aiteretion on chen^e of etete in which 
hyOcogen aoiidling ie broken # and ie eiao IieM.e to verietione in 
eolution dapending on the polarity of the eolvent env>loyed. Thue 
hextttfnide abeortae at enT^ in the eolid «tate« at 16«8 osT^ in 
concentrated nolutione and at 140O ceT^ in dilxite c^oroiorm 
eoiution. The oorreepondiiig valuee of 1*92 cm*^  and 1672 chT^ 
given for thie a^sterption laend in dioxane and in mathanol 
Indicate the degree of frequency ehifte likely to m eeeoeiated 
with elteration in the type of eolvent eeployed. The oerHonyl 
alworptien of N-^ethyl^eeet^Klde rengee from 1M7 to M i enT^ 
over e eeriee ef eolvente* even at ocMiewitratione at which 
hydrogen hondieg effecte ere preeleded. At higher oonoentratione 
the frequency veriee eontineoiiely with the caenoentration due to 
change in etrangthe of the intereelecular hydrogen iacMide. 
fioniitP«lde eiMoriMi at 1740 enT^ ae vapour end et 1709 omT^  in 
dilute eliloKo&»m eolutiene. Tharefore« oartenyl frequenciee 
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« r « fflUMli oloMT to thM^ of k«tofM« «iicl sug^Mit tfmt th« oontri* 
iMtlofi of %hm ionle iec« quit* Mmai ui>d«r ttiM« oonddltions. 
litfll-cliMkiMititiitAd ml^m are ineap^ble of fonsing h^ogan 
bonds* and tho oarlaoiiyl atotorptlon band i * oon*«iuantiy not 
!«toii infltianoad Of ehangoo In |>hy»ie«l st^to. In tlMoo ea«o« 
thm «i&dki f i rst iMtfidl itaually fa l l s mMr lASO onT^ unlMS « 
ptMHiyl. group suiaotituuiid on ttio nltrogm aitom« nhon i t is 
r«iMdi to IA90 onT^. This i s dus to ths oon^pstitivo offset of 
ths ring for ths loos psir slsctrons of ths nitrogsn ring, in 
oonssq;u«nee^ths oontritaution of ths ionio Mam of ths smids is 
rsducsd and ths osriaonyl frsqusney is rsissd, A s i ^ l a r offset 
may account for ths high frsqusneicA shown H<»nitrosciafiii<Ss9, iitiich 
a^ )0ors» nssr 1740 osT^ in solution* Ths invsrss offset oeeinrs in 
dinsthyl urs«# in ths ionic charootsr of ths osriaonyl. is 
rsinforosdi DY ths SSOCMMI nitrogsn stem so that in ths solid ststs 
ths frsiiusficy fs l l s to UlO osT^. 
Infrtfsd studiss shotm that a ii^gs nunibsr of 
r»hydro]iyb.as^«ow«atio dsrivaitivss srs smidss teth ill 
solid stats and in solutioii* A ¥sry strong Dsnd in ths rsngs 
U90-17SO ssT^ mtmwm ths prsssnos of a 00 gsoup. a-Hydtaroicy» 
p f t M ^ l m snd ths 4-ise*sr in ths soUd stats and in solution 
Show aiisorption iMtfids in ths 1«00»1700 osT^ rsgion which h«vs no 
eewitsepart in ths ijpsstra of ths ftsthoxjr dsrivativss and sust 
hs dus to ths Cmo Hood strst^hing viivatioffis. Thus thsss 
so»i»siiiiis in ths ststss wuMUisd SNlst prsdoMiinsntly in ths 
sMids fsvii* 
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Th* lawitificiition of %hm position of tho CaiS «iMorptioii 
has bmm « Hftttor of tooio di€fi<»ilty« Zn oarixm disulphld* 
ttio C ^ •trcrttehifig medm Iwtvo tamm MWignod to 1S22 onT^ aim 
•So nhiUt in e « rMy I aulphido i t i * given «t B%9 cmT .^*^ 
ThoMi « t « unusual omm in niiieh tD« eariaon is <SofUbly itnsstitrstod^ 
and thsy do not offsr any sluidanoa to tha likaly position of tha 
Ci^ vitvation in eaturatad thioureas and similar ooayxnuids. 
Preliminary oaloiilatioiis indieatad that tha ratio C<»/C«8 
is»ttid km aiamat l.S and that tha C«S fraqMney would iia found in 
tha 1200-10S0 cnT^ ragion. ^ ^ t as is tha case with tha cartaonyl 
the absorption is found to las sarMiitive to the nature 
of the suriDounding structure but tha r e l i v e effects of various 
suostituants are not always the a«P)e, and the ratio ^ween the 
oarsonyl and thiooarbonyl frequenoiea variea over the ranj^e 
to 1.14. 
syete^Nitie oorrel^iions of the availaiole data on thio-
oarlMMiyi stretsliing frequency indicate that whan i t i s unsnbi-
gumis&y identifiaiHe* e.g., in (^CifaCfW)^* Cmrn and M M 
darivatives* i t i s at llto ± 7o oBr*-."*®'"*^ 
Hewswar, in sens tusleoiales* notably thioaiiiidea and 
thioMreas^ the ttaioeartaMiyl stretehini frespiency ia un«ertain« 
as there is coiiiplete siliiiRg nstneen the CwS stretching "ode and 
oth«r vibratiens of siflAlar ireqiiienaias.^^^'^^ Tliis frequency 
is hardly sesesptihle to p^ar effects. It has seen calculated^ 
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%hmt thm CmB •«i>«i<miiig Miemq*mmr in tUtoimAlMnrvi* •hettld im 
ixao z 40 aaT^t wliii* in thlowinMn i « ILao £ 
40 owT .^ ar eariiemyi str^tc^ng in 
earbonyl dilorid* (M37 cnT^) is oofMii<i«r«)iily highwr thwi 
in (1744 qhT^). PKmmnxm of thioesrliofiyl. •«r«tehifi0 
fxmttmmy in marci^to oonvoitfidn* provitSM « diroct vridvne^ for 
tiMdr MstWMW in thn thioawld* ic»rtt. ommemd m 
intwiM bttfii in tlm iiOO^IitO cffT^ in mmmcml and 
'^^-leeroeptows-erewetie oonipcMinds a%«rifeiiitnit>l« to C«s ntcwtfihing 
ir«qpa«noy indicating t}i«« %o bn in ttw thlo«ml«l« form, Th«r« 
IMS graat iine«tt«inty with r«Q«rd to th« AsalgnMint of tlw 
atrtttehiiia ir«(|u«ncy in nltrogan oontaining cx^ qpoimdUi and 
ttia aaaignrianta^^ in thaaa ooaywitfida vary in tha nlda rmgm of 
•SO i^STO mT^. Slmora^ haa ahown that tha band uliieli ia 
ganaraiiy aaaignad to C«C atratching vi^ation in aiicli oenyounda 
raaiata fvoM tha ooupUng of tha C-m ma CmA atratching 
viMrationa. Mbcnal ooordinata analysis of i«-fliathylth&o ienaifiiida# 
ll«*athrithlSNWefcamlde,ll,ll*«4i*athylthloutsa and tatriMathyl. 
ahows olaar avidanoa for vibrational, laiicing in 
thaaa ewwmde* la staanitary thioawldaa tha oanda with 
—liildaralAa osntirilMtion §tvm tha M atratching vilvaUen^* 
iaiiiMi in tlia ra^UM •Vo-*100 Vhia ia oenaidaraMy 
IwiMV tlisn in i^ M l^m Moatirlgmiyi wpewda , nhara tha CaS 
viteatian ia laaalisod* In moi«raa# twa haiida in tha ragion 
10tO»730 mm ia«iiMl «a hava anP r^aaiaWlo aantrilMtiaii ftoni 
tha Ctirfl s t rat^ng vitaratiofi.^' «iMMia*s oalcuiatioiia^ ahaw 
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th«t tiM •4) ^wid for HCaiti^  oorxwvpond to an alniMt piir« 
CmS flioa* and th« in«rlaai« iraciumy of th* CmS vibratloiia w y 
fvoMi too %o tSO om" .^ Obaavi mt 4a p«rfocin«il • nociMi 
ooordinat* anaiyvis on li«li**dlRM«hyl.tlilotir«a aiKl wacm nwitliyl* 
thiotir«a and asftigiiva varioiui nklsiad C»8 atrttt^iig fr«;pi«ney 
2MIKI»« Th* iniiMd iril»iitloii a^ianda of i9«H*«ai(n«thylthiouc«« h«v« 
tiMi oentrimation ixom Cm& •urtttoDlng vibrations Mt 1S04 enT^, 
10 fly i4ao l i ^ I»I1CS 7sa m"^, §3 n, in t « t r « -
tiNithyithioiir«a th» eontriisution itom Cm» str«tching « i oration* 
i s Mt 1406 2S 1013 90 l^ y 990 omT^ * SO and 
442 37 It. Sinco tho foroo oonstants £CN and CCS «ro quit* 
nitH^ir^ the major oontribittion* from and viiarationa aro 
found in tha iaanda «cm quit* tOoso to mme»% othac (••g.* ftSo 
and 7S3 m"^ in w*N*«ditaathyl thioiaraa), Tha mlxad vibraUon 
loo laanda aro in tha ragiona of ao-«allad ^ands.*^' 
Tha c« « siaroiMiid tvoquaney owMarally w « a r aa a laand of 
wadk or aodorato intaiMity in rwg* 7a0»$70 onT^. Xn tha 
stmm apaotva thia iMNid i « "Paey atvang. Thara appaara to ba a 
pvograaaiva 4ac9raa*o in tlta Ira^nieiiey in tha ordavt primary* 
aaoandary and tarUary Zn arai»ati« darivativaa tha C«s 
iracfttanoy ia found tomvda tha to^ oi thia ranqia and aona 
diffioulty ia oi^yarianoad in raao«niain9 M C ^ fraqEtioney duo 
to tha yraaanea of tha intanao Cii-otit«*oi«|pl«ia dafosmatien band 
in thia ragion. Xn phanyl aulphonyl halidaa tha c ^ viuraUon ia 
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found iMtMMii 71% and 70i ot*^. Zn «Kini«tie tMooyaiMt* I t 
appm^m in «li« r«giofi 740-M0 onT ,^ Zn thiokvtola* txroad laends 
tdtti ar* iound proiMiS3l.y mm to viaration*! 
csoitpliao. 
yiirittiinff 
TImi mtaX Kuiffhor •trvtcMog irmpmusY is ef particular 
intvTMt as i t gfivM « dir«ct •«ld«nc« ii»r opordination through 
thtt sulphur stom, Zt s|i|Miars in ths low Croqusner rogion« vis.« 
480 to 210 m"^ rsng*.^^^ Zn twy instance tiio bands srs 
obs«nrod# ono of mmUim to strong intsnsity* and a makme iaand 
at a froqusnoy 10 to 40 csm**^  lovar than ths str^^er band, Ths 
irsq^isnciss sariisr rsixsrtsd appoor in this rangs. 
nftTiUaw 
4ital«halogwm viisrations iihlch in ths Ioi#»fr«(|i»sney 
inirarsd rsgion* srs quits ussful in dstMraiining ths stsvso* 
ohstsistry of osordHLnation oonysuiids* Zn a tstrahsdral ^ ^ 
(«oi«QRas it^} thsKs srs isur Mmsl issdss of vilsration. All ths 
four vihrations iirs Kmh sotivs* uhsrsss only t«o i , ^4) 
srs infrsrsi sstivs* snd thsir position asi>snds upon ths i»sss of 
ths ttstsl and hslogsn.^^^ ibr sn ostMdral i«»lseuis 
(s«9.« AmCI^', ste.) thsrs «cs six possitols nemii 
sodss of vibration. Thrss ( V^  and y^) srs Ra^sn setivs 
misrsss only «mo ( V }^ ars i n f rmd setivs.^^^ Zn oetahsdrsl 
ions sttt.) ths nJi vibrsUons srs fotsMl at Unisr 
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ivttqEiMHMai^ s thmn M&mA for mMlmt iribr«UoiMi in « 
t«triMte«]. «fivleoiia«Kit, mma fond 
o<it«h«dr4a aiiiier, the 
inllNc«kleii« fty «fi«l«gy wltli I^mmmi oe%«li«drai ion** mem ceiwl* 
dUHTAblir •lilft«d loiMT r«X«tiv« to tiie»« 
of th« i r « « In many adklitien ooii|wiuiiS» tMi««l<-
haieg^ vilirtttions mem midh tmtrm Mjatmamm than vibrations, 
Zn gtmip ttiia ia iioat laarkad ior «aeiiacta of tin t*tra-
haUdaa and laaat for adkiiiQta of aiUoon totrahaUdoo 
wtimm intanaitios aro froqiaantXy WftptKMm* higmnSm mar 
ocMsupy oithar oia or t^ani^ioaltiona in tho oetahodron. Tha uihi 
of infrarod apaotroaot^y in tho far XH rogion to atvdy the eia* 
trana iaoiwriaii of tim afiilucts of tys>« * ^ ^ 
aiUoon or gormanium^ X ia halo^m and I* ia a monodonatato 
Ugand) haa baan out-Unad ^ many norlcora.^^^^^^ Magiaoting 
tho ooiipUng hotwaan tha "t-X and tha iigand vilsration* tha 
trana-' addaet ia oonaidarod to ha aiiailar to « partitrM aqpiaro 
pianar mt^  oo that oniy ona infrarod aoUvo fiMdmntai 
MrotoNLng vilnration Cl^ oyMMotry) ia predietod,hoiiavar, 
for tHo elOHWUfigiiratlon tharo nould ha at l.oa»t t w 
mudawantalo,*'^* tharo ara mmmwm ilrnm in thia aiapla 
i^ aniA tweanee fltay a oaaeination hand intanao 
anaogh to ha ooaaptod a* a fvmdainantal. Aitamativaly# oartain 
fitndanantaia ha vary woalt* an for gaaaatia aMtineny 
tri«ihlorida# tdiovo aj^  fiindainantai ia vary vary atrong rolativa 
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hmaOm m«y b* iinrMeiv*d. Elmetxtmle tx^mmnatXmm and l « tt la« 
«jll»«tion» mmf Calfiimii fIiiorid«« for •scanyii** has • Uroai 
ifi£r«i:«ul bana at aSafyut 870 oa*^* Crfs^al-fialil «i£facts 
may raaolva €tm9mvmmalm» tlnta on* triply <lagait«r«ta fuiida* 
taantai of aymatrlcal Si F^ **^  ia raaoivad into ttio paaka in tha 
cxyatftllina oen«M>iiiid prdbiably cming to oiongatlon of tho 
ootahodeon along tha thrao fold axia# eauaino a lonaring of tha 
aywnatry from Oj^  to 
laattia and oo-workara^^ oarriad out a norff>al dDoraiinata 
malyaia of tha oetahadral apaeiaa cia» andl trana» L^ toy 
ia.laon*a natrix t«athod# ana caleulatadl vibrational fraqoaneiaa 
for ooordination oon«}oiiniJa of aoma tatrahalidaa of <%roup CZV). 
Tha calculationa ahow that for a eia->adkliact thraa h i ^ fraquaney 
toanda «ra to im ai^ pactad* tha naxt naaraat band lying oonaidariMy 
balow thia grmip (a l l tha toanda ara infrarad and fMMi aotiva). 
In tha oaaa of tha trana aiiitieta i f tha roatal^-ligand foroa 
oonatant ia low e&mpatcmi with tha metal-halegan* thara will ba 
ona main band in tha a«Ma ration aa tha aat of thraa ataaorptiona 
aantionad for tha aia->acliitteta. Nawavar* ahara tha Matal-li^and 
foroa oanatant ia low oai^arad aith tha natal-halegan* thara a i l l 
toa ona atain bani in tha mamm ragion aa tha aat of thraa 
abaarptiowa iMantionad far tha eia-aMiaeta. Hawmvm* «ihara tha 
aatal-li9«fid iorea oanatant ia high* tha a^ and a ^ vitorationa 
(bath Xft aotiva) Mill oaaur in aii«il«r ragriana of tha ^aetnai. 
Tbua in a aryatallina ooi^ peiind* «ryatal«»fialtf raaolution of tha a^ 
vibration to danblat^ plua tha praaanoa of an a^^ vibration oauM 
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Imaa to « mpmoMm clailitf to that of « ctls-addhAct. Tho m^  
vitHTAtion (antl •y«iM««ric stnitai) i « rolatlvAly ImmmltXvm to 
th« valiM of t ; ^ and «lso to th* ir«ly* of the bondins forse 
eofMt«nt«« ThiM^ JLd«iiti.iio«tlon of e i » » and tc«iM->db»o«»rai 
iiifr«roa •poetroMople oiuMtiiatioii holpful in iavouraDlo emw, 
partlcuiarly i^ Mn aolution spoctra eaoblMi oUtainod. 
th* rastal-tlgand etrotchlr^ froquoney is of particular 
intaroat ainca i t providaa diract information ragardim tha 
ooordina^ iiond. Zt «pp9mcm in tha km fraquaney ragion and 
dapanda on tha foliowing faetorai 
Im "testa of tha matai and ligand. 
a. oxidation mtmbar of matai ion. 
Coordination mmftiar of natal, ion. 
4. 'Oaowatry of tha oooiplaiK. 
5. Ba«i«ity of tha UgMid laolaeiaa. 
€m bridging or noa*^idging anions. 
7. IdgMd-fiald atMUsation anavgy. 
14 t 
apaetcoaoopy ia ciuita vaiual^ia aa i t providaa inf 
tion on tha oonfi^ation of orgaAfttin w^pawide, Partioalariy 
important ±m tha oritarioii aataiiUshad for dNttomiiiing tha 
oaniigwration of SflC^ and AnC^  ftoiotiaa in trinathyitin and 
dinathyltin darivativa*.^^ If tha spaatruiii ravaals two Sn-C 
atratxiMUig vitaratiana (hath tha •fwaatrie and tha aayivnotria 
>>« tha aonfigwration of miC^  gtm^ ia nan planar or that of 
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•flCj mn liiMNor* f%wtwMr« i f l « only oimi tNMid aaaignatoltt 
«e an stcvtchinQ vilir«tiofi* «h« oonflgucation of tuC^ 
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Iplmr or thut of inlCj km Htmme, Thlo eritocion hm bmm 
furthor oiiiiportodl i»f •tudioo* 
"^lar Gonduetaiioo 
Th« oowluetivity moMuromont is ono of tho mlw^mt «nd 
m&mXlt «v4dl,«bl« tiMtfmltiiMi UMd in a rMo«reh laborsbory, fear 
tho chiiroetorisation of cocr<lin«tioii mmpcmfOmm It givoa diroot 
information r«9tfrdlifia «ilMith«r a givan ooii|;>l.<MC is ionic or 
oovaiwt^ nhathiT tha amiMM satisfy tha p r i w y or tho 
saoon^y vaianey of tha inatal. ion in a coordination oonpovmA^  
SaveraX studiae of nioiar con^uetiiri^as^^-lfO of aiffarant 
kind of alaetrolytss in <lifforant aolvants aro now availabla and 
i t is lisaful to oofl^ para molar comluetanaa valua of a givMi 
ooi^ piaM iiith that of tim simiiar •iaetrolyta. Convantionaily 
sol.«%ioii of S t r ang is usad i « r tha oonduetanca «aastir«h* 
(•ants* >iolar conduotaaos viAttas ioc diffarant typa of alaetro-
lytss in sitraliiiissns at thia oonoantvation ars as It I* ao-30i 
SO-dOf 90*100 OhsT* m^ 
A 9ood daeer^ption of alaetroiytic bahaviour of ooordiiiation 
osiliswndi in vsriotis oroanle solvants i s givan in a raviaw. 
dsnditetanoa valwas for sosplaNss of ^lo variooa alaotrolyto 
typas o£ io* '^ ooiMMiitrations in nitro nsthans ara as 7S.9S| 
ZtU l.»0»lt0| l i l « iaO»9iOy ^0-330 OtosT^  oa^ mola"^. 
it«i«r«ii(3« vAliMM for wft-ws^le* •l^etcelyt** to «n «v«r 
m ior lit mlmuwttlif^m oi olwr^ nolo*^. 
tmmmwm, tlio 'w^mm i « r tii« totraiilioiirlboroto «ii<t tmtrmzimomn^^ 
borato &em vmy low Itmmmm of tho low ionic noMlitioo 
«ia!l i f tiMMMi vdluao oro oawiwiodl firom tho ovaroll. • 
Vfiiito of olwr^ m? iiiolo"^ Im ol»t«iiiodl« Avmtmgm vmlumm for 
oofl|>loitM of ofiidwitoto ligondo aro for Itl ol«etrolyto« M.S 
olwT^ flwi' molo"^ ami for 3tl. oloetroiytos Itt om' wolo"^, 
for ttw tiliolo ranyo of ooi^ I^onm vliioh haa tmm atiadiod* vaiuoa 
clainiadi for i i i olaotrolytaa rango from AO-llS pim"^ om^  moio*^* 
with an avarago vaiua of otmT^  on^ nihIo"^* fbr 2tl. oloetro<-
lytoa* vaiuoa ca,aima(S octvor tho rango I.1MS0 molo**^ ^ 
an avaraga vaitao boiag iftS olwT^ om^  laolo*^, V«luoa aa lorn ao 
190 otwT^ and aa high aa JOO ohnT^ cai^  ha¥0 
boan gi^ rofi for 3tl olaetrolytoa. A roaoonablo avorago valuo io 
243 oteM**^  on' moio*^. Itor 4il olaotroiytoa valuo* 
oovar a rango 244*341 ohmT^  on' .mXm"^  ««lth an avorago valuo of 
307 obaT^ on' aoio"*^. m unuaxjal oloetr^yto tfpm Ao tha ooMpoundi 
nlMro X» • 9<>Mno pyridino# for i^oh a 
valoo of 4it oImT^ on' noio*^ ia <i«M»%a«. 
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TflCMNXQy&l us«i> 
M l ttm iMBwXy campanmM war© Ghdx&ct&claB^ b/ 
thttir mailtJ.ii<j podlfttii* eiemmwli anal/sis 
'attdtturiirsen ,^ Ttm alto q£ eoorciinittion ona thi» i^OiS^He 
gmaim x^/ ai: ttma on isdsia o£ 
mgMactxcacopg, 
^m-'imt&l «iiuiil/0e3 ior cisir^ xm^ h f^tlco^ oii ami nitrogen 
^(xm on a colvtuan In mlccoanal/tlcal Ittbocatcr/ o£ 
ti'iy Cluarnit»t^ y .Jopairt^ r^tt; at nli^jarh .".u&x^ o \liiiv«r£»it>y« /%li3arh* 
mus CiftloittA, '4 tie estiu^ticKis of sulphur ana halci^ imi wi»ra 
tlone or ^ avlmatric<illy. ^op the r-^tal eiitlitkition 
A i^mount ot tim COR I^OUIKI wm t«tkon in tiilica cruclblcs 
dkna A i«i« Qt WKcm to It* xt 
tMNit«i slowl/ t i l l the futaas Oisi^ sq^ MarttCt And CurtHgor heating 
<lotMi With oone«ntrAt»S nitric «eid tor asMut lialf an hour. 
Ttw iMMte ttum ol>t«in#.i wm cool«di to room t«vi»«ratur«i and 
was liii^lMd a« TtMi nalogi«n aiKl aulptur wmm «iitimatwi 
^ravinstrioally ^ ImoMi mathods. 
TtMr inirarad and far infraraa spaoftra tiara r«cQr<ladl on a 
i^artan HloMreai i4000-a50anr^) and Bacskinan ZR 12 («S0-a00 on*^) 
in nujol and Kftr raapaocivaly at tha Inatrumantation Cantra of 
tha SiHpartmant c»e Ali^yarh ^^lim llnivarait/* Aligarht 
and at tha i|^»art{»ant q£ Chtialatry, Koorkaa Unlvarsit/« fioocliaa* 
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The meXmK cofiductJLvlty oi tiMi soliiML* oompounoUi m«Muc«dl 
in nitvoliMMMfw or m«tli«iiol on 41 •/•tronicui oon$iucti.vXty Uridg* 
303. 
CHAmU 111 
cm^SsjmM OF <^ajyioriii(xv} fwamsk UTTH mmm* 
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cmmhwm m moAWonrnw wmom urm 
ussntyii annaocAii»AHK>Ti ANO ptmMBxmi 
(mimmxccjtftSAHMri 
TrilMtifitifi (Siaorid«« triai«feltyltin ehlorid* mkS txl^^mnfl^ 
tin marnmtm (KLl S. Sodium di^thfl dithioc«rl>«nattt 
(B.a.H. ingiiaiKl) M^C uscdt « • Plpmm»ltmiM») 
dithieotflQwiKistMi if«t «yiithMiis«d in thm iaboratory toy knoim 
tfith • clight Miodliie«Uon. 
Th« pip«r4Miatt (lii« (Sitiii<K3«rliinuit«} wm pempsemA by talciiig 
piptrasintt hmttSxsr^ mtmt e a r ^ dULauXfid* and voditmi tiydroxid* in 
ItZtZ lioltf ratio, 
t>ip«r«sin« hmhydrattt (0.03S niol««) dis»olv«l in 100 tnl 
lmopg0pifX alooiioi and wthcr niicttira w » leapt in an iea l»ath at 
Carbendiaialphid* (O.OS moiaa) tiaa aioifly addad to thia 
a^atian. Naw tmo gemm o< aodium hydrwcida (O.OS tmlm) 
diaaailiratt in tha aiiniam Mount ^ watar waa addad drapwiaa to tha 
abawa aAxtura with oontitiaona atirrino for alMut foiur haura, 
ilnliaacmantly i t naa UXtmrnH and tHa iiltarata waa kapt ovarnlght 
ulian madia aliapad eryatala of aodiaai piparasina (kia) ditliio* 
Qarlkanata wara obtainad. 
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flOBHtfmw ^ iftt mmlmm 
Vipmeamlnm Ms triphen/itinCZV) 
A tfoltttion oi pi.p«rasln« lais 4ithloetftoiWMit« t*s(lxl«)dta Wttj 
(O.OSHI in ao ml. •thaiKd wm ntiic^ S in ttm solution of 
triphM^mo «e«t«t« (0.029 wdM) in iS ml vfehanoi. A 
pr«cipitat« imiMidliAt^ ly f9bt«in«(l, Zt wan Ciltwr^d, waahsd 
with tho so l v i t «nd dci«d in vmmo. 
His dithlocarb«niato triiii«tJ)yltin(ZV) 
solution of thm Ugand <0*03B laolss} in 30 nl s^umol was 
ADDTOD to trimotlxyl'tin etiloriao Co.oaS RIOIOB) solution in ao ml 
•thanol, i t yioldsd • i ^ t o erystallin* coflq^ ound which wss 
filtsrodl and drisiS in vaouo. 
Piporasino Ms di«M.oe«^b«iiato triiautymn(ZV| 
An otlMiiolis solution of pifMsrasins tais dithioearlMAata 
»s(IMLS)««mi NSj (o.oat «»1«S} in ao «1 othanol was mMmA to 
ti-ilMtyltin «ia«ci«* I0«03» nolas) in 30 nO. othanol. A wliito 
poifdsr Ulio oonplsM ims sUtainoA on standing ths ronstion stlicturs 
for a isit hosrs* Xt was filtsrod and drisd in ths usual 
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SAttfeliyl 4i«liiee«riMiP*to triiwitymii(XV) 
m^fOHtfSA* 
OodULufii dlvthyl. <ilthtoe«rbam«te (o.oat tmlm) diMoliraA in 
ao i«l of •thanol-ohlorotam tuAictur* (Sotao) wm addMI to 
trllMtyltin ohlorld* <0.02f bmImi) in 20 ml •thmoi with 
eontinuoiM stirring* Zt gaiMi m *»hit« powtStr iiini«ai«t*Iy i ^ ch 
was found to 1m socliiiVri «lil.ori<lo on «naiysia« Tho iiquia was 
kmpt ovwcaight iMt did not yiold «ny solid product* Xt wss 
shaken with pstrolsum other i^ hsn a shining wiiito GR/st«llino mass 
was obtainsd* 
Oioi^yl dithioeasbamato trimathyltiniZV) 
Tho Ugand solution (St^dte) (0,029 molos) in 20 ml afchanol-
chloroform mixturs (80i20) w^ slowly addsd to trimothyltin 
ohlorids <0.028 molss) in IS ml sthanol i^th oonstant stirring. 
This odxturs was iurtiisr stirrsd for alwitt two hours lihsn i t 
yioldsA a whits solid whi^ was filtsrsd and driod in ths usual 
ai«iliyl d I tMewims ie t*ipli«iiylUn(XV) 
Ths disthyl (0«0a» molss) (Ussolvsd in 20 ml 
•tlisiiol«»«hl«roioni (tOilOl miicturs was addsd to tripiwNiyltin 
aostats Co.oat «sl«s> in 20 ml sthanol. A whits powdsry rssidus 
was ototainstt sit«r mn^m ^ rsa«tisii mUititrs for alMut fiftssn 
miiiiitss. 1% wms iillbsrsd* wsshsi snd drisd in vs«io. 
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itirai^ MHO fsaciiMzoii 
All tiM di%iil.OQ«rlmito 9mplmim ar* Mhit^ solid* and 
•t«bl « at ffoon tamparatur*. Tha oonplaMaa dmmpomm abcwra 200%. 
Sinoa thay tiara JLiiaoliil»lo in tha eoewMsn CNrganie aolvanta fia^aly« 
athaiiol« el)lareiactn« iiitrolsafMaiia* fiitromathana, ditfhlaromathana* 
<liitiathyl formaAida and aaa(lMfii^ila# th«ir eonduetanca eeuld not 
l>a ivaaaurad. Tha analirtioal data aloim i«ith tha naltifm points 
ara givan in tahla I . All tha coniplaKaa ara fomad in a It I 
tnatal to li^wfid ratio aoscapt for bim dte .which haa 
a 2tl ("titt) raUo. 
The pdparaaina tuelocaila ia a hatarooyclie ring mymtm having 
ona aitro/an atom at aac^ and of tha ring. 
H — f { H 
\ / 
Pil|:a2ine 
Two t y i ^ of pipiVA^lna dithioeavbMtaa ara knownt 
U> npmtmAm MonadtmtnoarhKaata (Padta) or piparaaina 
oavHaiith&oato. 
( i i ) FipavaKliia Ha dIthioeaslNiiiata or piparaaina 
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In (s«M of MoiM^dithlcmtfliiipittt* HydroflfM rniuom iroM only 
on* mnA of tm plpmmmknm !• roplMMiA by m ca^^roi^) 
In i&h« teledithSoearbemate, both th* hf^ogm mtxmm 
r«pl,«o«a by «i«o Cft^  groupo. 
/ \ ^ ^ / \ H—N N - C : ; ; c - N N — C ' 
P4|Mr«aiii« diUiioeariimto dithiocartavAto 
SocUtpi of Qlthioeorbifiiic acid «ro Known oinco long. 
Tholr ooa|»lo)iM with tranoition fli«t«l. iono liavo boon thoroughly 
invootigotod «iid moAm of ooordination oonfimwS.^^^^^ However, 
thoro hovo boon Umltrna otiidloo on orgaaotin oenploMoo homing 
ftiwft Unliogo.^ fl«o«ntly org«iiotinCZV> ^thioeaarlMPMiM h m 
i>o«ii imma to how* potentiol. Moiogiool oetlYity.^^^^^ TImoo 
a l W e w l N m i e iiiiiiliiiii or* foraoiS toy • roploamnt roooUon 
n^tmm lEho mi«i>w « f iithiootftoiMNito groupm eoordlnatodi to tho 
M O M oorroiq^oni to ttio WMWinr of OMIOIIO in tho orgonotin 
•oopoiilli. 
All ottonpt wot moAo to oynthosiso tho Ugond ond tho dithlo-
oorlMiiMito ooivl«Moo of m fow trioUcyiUn (IV) hoUdoo. 
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nm of (Ma) dlnhlooarlMiuit* wm 
m%MimitA toy elewtel afMarAia tid mm im%Smt mmiXamd 
in 
tDf mwimMmlM m^mmm mrnrnA tim a)mmmm «C 
iwiloatiiii zim wmav^x of Hydkogwi 
mtmm firoit tiw piiparamin* 
Ttw trioroaiiotiji (XV) ditniegariwimt— R«y ^ •ynthasiaod 
tiy any (mmi of th« lolloMiim etoaMla«X r«««U.oni 
il) 9/ iowwrtioii of « Oi^ giroup In %li» pr««wie« oM m mitm, 
mj^a « R j ' m — — n^si^cs JC 
( i i ) Mf m Kmplmommm, iwactioii using «Imi •odium of tho 
dttthioestbwte. 
R3SnX + N N — c : ^ 
S/ \ / \S~-Na 
SX / — \ 
— N N — c ; ( ;sn—R + NaX 
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ii « Batfl or FtMHijfi 
la th* svMMKife. Q««i ttm triorganotln <XV) dithiocuirtkiaHitM 
iuiir« £MMm cyntlMflJlMd LOF th« MOCMKS aHoiin Zn «XX 
ttm e»m»0 •itorts wmm mmSm to •yiMlwalM 3t I ckw^Ianm* tuamnm 
•mm/t for triFhaayiUa 9ip«r«siiM Cuts) dlshlowbwNHw 
all o^Har oooipIajim w m in « i t l iiwt4a 
to UtfwiA v«tio« linr««|NMtiiNi of tlw quaiititi«« of th* raostants 
ViMi AltMewlNwstoe tm^ m i»mm% found to too oi pMrtioulor 
intoroot isoM tHo MiMturol poim of owing to ttio ioot 
tik«t tlMT « « t M h •• oMotoa or sMMioteiitoto ligmAm. 
for oii 4ttliiow*s*eto ocnpi* 
S,s 
« fortiol doiil^ lo bondl dbtfoBtor 
for tut Hoo iMMn ooniinwA oy tiMatroi 
rtodioo.^' '* I t iMMi l»o«n iHrtlwr ortoliUaM tiuit ior • 
riHMiiriooIiy ooorAinotoi ^itiiioogrfcimto »oioty thMTo i s only 
toontf «r«ttni iOOO «iMiroM tlio ty t i t r t of two 
49 
eloMiy apawtf i»mte Xn %3m »mm region iadioait* «ii imeywwtrl* 
m^Alf tooMA dlWiioeerlwiNM 
ttM iii ir«r«l tipaetr* of ttm Ugmis and oqh I^ommi h«v« 
IMNM in «iMi 4000-aoo ok*^. HKpoctaiit 
ir«c|ia«iioi«« h«lp<ul in tim aifenaetiir* •I%icid«tjlon aC tiM nMiy 
tfgmtmaXmuA eenN^ owwIe hanm iSMti givnn in 3. ttm c«s 
•urwteoliintf fff«q[u«nei«« in tfm I«it. njiMMstr* oi dithloearbwiMite 
vwry diagnoetie in dia^inguialiing. Tlw •ynwcuri-
or unayemetoriCNaiy tooiana c«4l group to • m«t«X ion* Z% i s 
• wll mt(tmlBtlXt»mA i«6t tiia% « lioulilofe in iooo • So onT^ ngion 
indiic«uw preseno* of «n uncyaMtriooiXy isound dioUcyl dithio-
MiMHTOM for on unoyEBRwtricol. hotoroeyciio dorivativ« 
« aoiiliXot appeere ovoc • tdLdor rongo iOOO • 70 cpT^.^^ However, 
for aii tjTpm of eymetrieeliy bound dithioeariMnoito graui> « 
•ingle bend i s observed mt eround iooo oiT^.^^^ A strong beni 
St iSiO ooT^ region of tbe spectrum i s sttribated to the {C«if) 
stretehing eede. timcm i s no absorption band in the far 
region of lUie free iigend. 
The spootra of the neiAy syntlissised organotin <ZV) 
dithfcoearbflfaatee have been found to be «l«ost imehangett in the 
range qieoted above as eesipared «dth that of the free iigand« 
ebsspt for the absorption around iSOO mT^ region assignsd to 
•jCM skrstehing «reqnieeiey. 
Pipsrasine bisCdithioearbaffiate} and diethyl dithioearbwte 
esbplsMes ahew oniy one Cad absorption band at 1000 esT^ nhieh 
i s disfAostid ef synstrioal eoerdination oi ths dithiosarbsMite 
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tMm 2 
Cespemiae m V(c— » ) S) 
uso VB 1000 s 
a 1000 v» 370 M 
i4tS a iOQO V8 400 Vw 
lUO a 1000 390 H 
iSQO vs 1000 VS •MD 
R^i^llKt^tC* iSlO a 1000 3 398 HI 
1S3S M 99B va 390 M 
ISIi » 990 • 
R « VHwiyJl • • mmilwm 
m*m tmhfi » - mo^a 
tiity^ If • maM 
Wm Vivy MtOfHI VtP« VtVjf liMlt 
• « •tttoili 
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•MNl«%y« A Mong iMMai Around USS in mtl %h« hmm 
mm •mAff/mA %o tiw c ^ auroMiiiQ wmim. ttm V (C«ii| in tiM 
pl»e»sst«e M»(*itM.ewiieiwte> •gm^m «% « sUgihtly Xomt 
to that ot dlthieeeriMwete. 
few Ami to tho i«ot ttuit fiywrMlM hmm rigid hiMroiqfoUcs 
cifig •yctoB ulii^ MinifliiSM tlio r«i«MM ^ •lootrons towards 
oartoon and nitrogan toond a» m oonaanMaiwt oi whieh tha earbon 
aitrogaa tooad haa a iaaawr douliia hooA diaraotar. 
tim 9)i9«rasiii« taiia dithiecarisMiata can aet both aa a btdanata 
or a quadridantate ligand oaQrdiiiatiii0 through ona or both dithio* 
earbtfuata imita in tha pcaaant «aa«» M i tha cmapiaaiaa forwtad hava 
a itX matai to iigand ratio oMmpt for (Ph2Sn)2i^(bia)dte, «iii<m ia 
fociaad in a ati ratio# iiiiara both tha MCS^  ooordi-
natad to ttio tin atoMa at both tha anda of tha ixLjjiaraaina ring. 
Tha iar Z.it. ragion (•fo^aoo onT^) ia vary iH^wctaiit foe tha 
atniotura aXueidation of tim matal mamplmrnmm Tha mat*I haiogan 
(H.3C} and natal Ugand iii-b) atratmaog fraquanniaa in 
this va«ion« ainaa thara ia a aingia anion in tha triorganotin 
(ZV) halidna wliiah ia rapiaoad by •^CN granp^ than ia otoviimaiy 
to MmM. abnarption b«id ia tha far X»li. ragion of tha noii^i 
Howafver, naw pailia nbaaeiNid at around 400 an"^ ragion <TabU 2) 
(whiah am abaant in tha traa iiganda) ara aaaignad to tha 
atratdhing ireniandiae.^*^'^** 
On tha baaia oi abova atudiaa a panta ooordinatad tin aton 
«i.th trigonal bipyranidia. gaonatry mmf ba propoaad for thaao 
•vganatin (ZV) dithionarbanata. 
CKMSTIil XV 
AO^XQu Cff-ip&mas m iraxASjermii^xv) Hid,%Qm 
mtii piPMUMtm, Mcmmm^ 
uxo-^^^i^'i'tmotstm ma 2«2*-BmRi£mt 
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mmzm commmm m mnimtmtm 4iv) 
MAlfXiKS MUrH i»ZWilU£Illl« ilCllII»IMI« 
AMP a«a*-aiFYExi»fi* 
^i^thyXtit} c^ lor i^ {il|»«raslfi» (£• 
and a^a'-tali^lfria^ri 
wmm umi^  tiltiiQiit tmtimst puriiieation. ^le aolvvnts* 
•tti«inol# amtimml «nel t^ txfs^ ammmm wscm Mmzillmi mn^  <lr4*i ^ 
COIIIV«3U.OIMI. flwtltodts, 
cifipyi, gj^TtWiilfH 
I'ipvTitiiino (0.0038 mlmil In ZQ mleatnol w^ 
rneiam • •oliiU.on of (0.0039 molmm) in 
I t wi «ioolioi. liwiidLiii %kAm w^ mMsm in «n ^m D^tli tar 
«lNRa« tiMMfiaiir iummm m wiii%« Mning mmm m» 
oiitit&iMd. 1% mm mmftUbMlmtA irom iB«tiittiiol. (ytcid AO %}, 
mih umm^m m mvrMi 
Pi^mikm (O.OOiS mcAwi) in ao mX Aieotiei wm 
• •oiuticHi oi tvibytyitein Mori<l« (0.0038 tmXm) in io 
m, aiooliol. A ainiiar miiint of %tM XA9maA wm a A M to « soiution 
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oi «riiM«ttiiylUj} MmL^m (O.QOSS moXmi in 10 Tl im 
r«aation wAmmrn* wmm to wiMn «iii Vht 
oCi unit* and v«»iMKt%iv«l.y. ttumm mrm 
lUa«d i m MKihMiol aiKl <Srl«a In vaoiio ftO K «iid fti 
TH* •oIutJLon (0.0037 molM) dlMoIvwS in IS ml 
•thanoi wtt* with triptt«fiyl.tin «til,orid« solutian (0.0039 
iiielM) in la mhaml (Z). iriM laounte oi th* iigwni 
dis»Qlv«d in •ttiaAoi wm wn^mtmXf wMed to trilMityitin 
clUorid« <ZX) (0.0037 aad ttijmmti^ltln chlocid* ( I I I ) 
(0*0038 moiwi) in iO ml tttlunoi. Th* r««e%ioa oiimurM wKm 
mtlxxmA for thr«« lioitftt «nd l u ^ in m iiem iMtli. '^hmf 
yi«ld«et light irown and ywiiowish •olid eonq^ a^ aeM tiiiicti «fwt« 
i iU«r «A aiKt <lri«(i in tli« aiMUMr (yi«lci» X XI %% % 
and m SO 
l i r i h mnrtilrttM 
fgtHi«mri%An «Mi«ri4« lo.oois malm) in IS bI atluAol 
nlMidi with y f » o U « i n » CO.OM moIm) in 10 aOl « t h m l which 
iwrtletely v m l M in tiM Mmmm%lon oi • intff pmipitoto. it 
wm i i U o M audi driod in itaUMo ( y i ^ M UK 
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(ffT>t f t m i U U m 
^yrroUOiiw iO.OiOt molm} la 10 ml m^imnol warn •MmA to 
^ItoutylUa MmiOm •diuU.on iOMGH in IS mi 
TIU* MklAiar* flmlOitA m |nUL« fmllxm sti^^y ooH^ pCKHid* on li««f>iln9 
In «n 4c« btttli £oe • i«M Umir*. Zt tm^orvd and in 
^Moo iflmlA %% 
mmmiitvpMm 
A •olutiori oi txiplMHiyXUn eliiorici* <0.0038 aoI«s) in iS mi 
ethanol lias to ^^ncnantltrolintt •oitatiati 0.038 moles) in 20 
«tb«nc»i. llie vaitpie o£ ttiis mixtuiro was reducea to half isy 
catinyf i t on a w^tsc i»ath« Zt ^ava liiite naodla ahapeti crystals 
on stanOinj ovarni^iit at S ^ (yiaid 
mnt ¥mmm^um 
fnaisantliroUna aissolvad I0.036 noias) in 30 athanoi was 
addsH to trilmtyiUn <Mari<la (0.90S8 nol.aa)in io ml athanoi. This 
fliiaikiira yiaidsd a j4ak scOid on standing for thraa hours. I t was 
fiitacad and driad imdir vaoiasi itiald 70 %}. 
m w i U M fli Hit lia'HUwnriJyi rtawf 
(tTTit mvman wa ( T f f h i ipmir ju , 
io.ooit molaa) dissolvad in 11 »1 athanol 
was adisd to a solution oi trifthsnyltin ahlorida C0.Q03S nolas) 
in )0 Ml athanol snd ths s m mmuiit oC Sdwnridyl waa addsd to 
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lurilMtyltin M o s M (0.003* in IS al •th«iol. After • 
iMf iMMir* tvr and TST mMuOf MpyvXdyi wmem oUtaiiMd 
white granular aolid aadi unit* iiMdi* •h«p«S crystals^ rMpaetivaXy. 
timf WKm illxmcmA off and driad in tii« uauai maniwr 
10% mnal% %). 
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tkmmm m» sammBtm 
A l l tim »mA.f mfKMmmXwtd «ddltJioii eoepoisndtii «r« muaM r^n 
«o air mA mmkmtmxm •woms^ %hm %rltaiityl.U.a etelorid* aOOK^ 
ei uSiieU Im v&n^nia aiad dtoonipo—a on •ii^oaur* t « 
iJUr. ViM <KMpo«i^<xi o i M t ^ i i i U a M by mlmm^iik 
Th* msltlng points aniS <i4it« of ttw 
giv«n in %Mm 3. Tiw apaetrA wwr* tm in 
mtjoX in tim t»ngm 400O»a00 om.**^  Ttw cii«c«B%«ristic in^ iamieXmm 
vmjfiULemd foe tlM m%xvmmm •l.uciOtttian of «ddiact» and 
timir •••ifpMwiit* giv«n in 4. M l thcM <SQ(i«)otuKto 
•olttl>l« in niteobwMwne Cor tlw plp«r«sirMi ookiucts which 
lUssolv* aaXf in mntii«aol. All thtt i4diact« foiRMdi in • It l 
CMst*) r«Uo« 
Tri«lkylU.a (XV) i^or id* focm two typM oC tOOactm with 
ttQiKMtantAta (1) R^snX.!* •nd U ) R^ TTNT^ L^  whwr* S. i « th« 
UgmA* imm «h« in focmmI with « liii<t«nt«t« ligand, h*, it 
M«lf mMmm m Wi^ gomml MpfwrndAml •wni«tiiir« or i t mmf h«v« an 
oetahatfriO. piMMMHry.^^'*^^ timi ttraortiwatry oi addMot* 
oi Un <SV| IMIMMI tiginai aniiiiy on tuo mlmm «NDI doaor 
pcoiportio* oi iifowto* Xt io Sen*! that anallor Uganda 
aro aoro likely to iocw m^tniii^  typa «Mpl«]Wi with tha two 
linanda oio to oatfli othar# wliilo larg** or Maantato liganda 
iosvi oitiior a L si or a It a addition oonyoiinda wharo tha Uganda 
aro oaoantially' trana to mmh othar ior atavio vaaaona. 
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tiMl« hmmm to imm donor Miooptoc typ* 
oMiUon oanioMmlo eC Mrmpondiiig aikyi l iaUte 
witii various aiiuro^on M m h«v« Imma studiod with « 
•SMMliw tlftsir iJiiiiMMM on ttm stereowtuwiatry of tlM aOdaets. 
The lAiK«r«d mpmoMm oif pifNHr^ isjlrMi •hoMi ^cKp^ofm « t 
33ai 1444 mT^ rnttMiim^wA to and c-N otrotchlfig 
iroquoneioo toopoetivoly* Ttuvo Im «n oloctronlc drift from 
iiltro0«fi otim towordo tin «ton oitor ooordiiuitioii» wtOcti 
noeoftnorliy ii>okwMi tho M-H oond Mith « ooaooc|u«iit doeroaoo In 
UUk M l^ •troteiiing froiiuoiieleo in tho ooniploxod 
%tm OH otaoorptloffi aodoo oppoorod ot U7S ora"^ * 1.478 
and &54S oT^ iji tripiionymn ohlorido* trldut/ltln ehiorido and 
tri^iothyltin ehiorido «ddiicto roopoetlToly, Xn gmo of trimothyl-
tin i^or ldo odduet tho V (eMi) is olioorvod at 3989 em"^ whlio 
in hoth trlhutyltin ohlorido and trlphonyXtin ehiorido addveto i t 
hao i»oon oOoomd at 3040 Thooo oddMoto ohow N-N otrotohinf 
froquoney at around JOO ooT^. Thoro lo only ono otroteh in 
thooo adduoto at M i on*^, 3ii oo"^ and 3iS m*^. 
mt lMm ohoM ahoerptlon iMOdo at iSift oo"^ and i f f i 
in i t * x.li. oiMOtroii miioh aro aoalgMMl to C«ii and c«c otrotehing 
ftmeneweioi. i t lo dliflouit to dlotlnguloh hotooan tho C ^ 
and C»ii atooocytioii Iwide Oaoaoio thoy latyoar In tho oooo region 
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of idMi •p«e%rai. kmmm ttui% ttm aoacdimfttion of tXn mtam 
Urnmn^ of %1mi «n liiieir*Mi« in 
i M C«>ll •wrwMtMnii trwpMnoy vdnX^ km mk^mtKt Hfi m mcrkiA 
inerM^ io (CM) oiM«rv«l in o « m . ttmmm •li&i%s 
in ecfiMMiaiio* thOM for addhiets i4th «iiikii«c danor 
nm Z.R««p«etr* oC triphanyXUn chlocid* (Ti^ T) txsjaaxflxln 
<^acifS« <TST) «fia triiaoUiyltin olilovid* (VMt) show an 
iiiec««ii« of OK*^  in C«di •urntetiing Th* M-Ci 
iilMWMri^ on in th« iax X,it« region oi •fwetrun asw 
•trongar aiiKl ISound « higlMHr iwrnbar « • eaapitiKmA to 
aiasocptioti isaD s^* A imA Itaad notocl at «raufid 3C» ea*^ in M tim 
MaxstM IM» tewi M9lgmA to CH-M).^^ Th* i^X •trotchliig 
froiUMiaiMi in tri|)lMNiyl.tin ehlorid* tritoutyitin ^oridki 
(TBT) mA triiMrtliyitiii ohlorid* hav« tmmn eimmcymA m% 
390« m and 9iS wT^ r«ipMti¥«iy. 
yiM V iiMi> An mfmnumrn mm 9mm •t i i M csT^. Th» 
•ottfdinotiwi Mt * ! ilWiNigli iiiwegwi • dtooro— in tlw 
IMI imm •tswigriH w&tii « i m ^ t m a t i w i a i i in imi •trotehing 
fVAiliiMMiM. In mmm mi frw mm W f tmmrn, V (imi) hmm 
imm i«MmA to tm t » wmm mmrnmm m% lo to mA 
2900 mC^ miMMtivsif. TIm ffVt «M«ot •li«iiiV( ^ -^N) at 3U> mT^ 
•IliVlM^i) at 910 VMiVdMil «IMlV|lM:i> fMlW in tiM W t 
imrnm mm «mmmmi^ m% M m*^ mii > f « mT^ wmmpmmU^vmlY^ 
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rtwniiiiiinitni tidiiint 
Ylw X«A« tpmvnm of yhnm>lig«iitn» iuiil«rgo«i •light nodiii-
«««loii on «oac4lin4i«ion to « iNit«I ion, Vartiflularl/ tlw region 
IR«M IFOO to 1.400 OBT^ NHMT* tiio CIC «GID C«N stvoteiiifisf FR «|UMAI « « 
oeour, undcrgoM ammXl •Mft* to tilghor mim mwrtwre.^® Tiw litnto 
« t U»9 viT^ moA 141% wC^ in tli* ix— Ugand «ro «tiiit«d to 
higiMK mm^bmm at iSao ob*^ «i]d M S onT^ in ttm triphMiyl.* 
Uii ehlorid* addttot «iKt at IS64 on"^ «nS 1499 ckT^ in triimtyltin 
Ghloricto odkluct. 
A iMNt Abnocption iKiiOd occurs « t about liSO onT^ (Band Z) in 
tiMi adduet* of i»h«nantliroUmi,i£ i t i « «iMii*t«d, ITha unak 
a]b»ocpti(»i bttiMl at l iSi mT^ i « oMftad towards Xomc frnquaneios 
in addition to • NMKlium strong band at 974 onT^ in tha oonpiojiao 
lAO 
wtmemm i t ain^ars as a shouXdar in tha <ra« Ugand.^^ Anothar 
band at 420 qbT^ (land ZI) ai»o ahiita towards higher frsqusney 
ragion on cdbslation* 
Us haws osesnmd ths Sand Z at iiSO smT^  in triphsnyitin 
i^osids and st iU9 ssT^ in tributritin slilorids* Ths iMnd XZ 
has iMsn uinsrtsa at 4M ssT^ in both thnss oonpisnas. 
Ths V ItMii i n thsss siimts found armMd 300 on*^. Ths 
V(M-Ci) i s isimm^ at 999 and 940 mT^ raFSstivsiy. 
Ths in^arsd spsstrun s i a«a*«*^pyridyl is nsariy sisdlar 
to that oi l^iO-phsnanthrolins bsssuss oi ths similar position oi 
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aii«»ag«ii mtmm in tooth ttmmm MoioeyiM. Ttui C-C ami C-N 
ivoiiiMiioiM hmwm immmi ebeervedl « t wT^ mnA 
tW mT^. Ttm I>«N(I» WHIEH IICV* mm N G G — F * %a 1M «O«T 
liiagiKMUe oi ooordlKiatioii^^ of M.pg*ldfl to • mitai ion « r « 
ttioM fpT^ in til* iiroo Ugond.**®'^*^ It 
ii4Mt mm ouggoctod tii«t ttao out oi t»Uiiio iCH| vibrations 
oooiar at 7S0 ooT^ in the Is4pyri4yi <iorivatiiwo. Zn the ttrnm 
oic m r «nA «dKluct* tho foKiNir iMAd ho* boon found to ho 
•hiftoei to lOiS wT^ and 10)3 wT^ raiwativoiy. Tha lattor 
hand has ho«n found to alMorh at f%0 wT^ in hoth tho addocta 
with an ineroaoo in intonait/. 
Tho far UA^ cogion of tho VVIT odduet ahowod ^ at 
300 ooT^ aad ^ ( M i ) at 370 mT^ i«hiIo in tha caMi of Tl¥ 
addiict thoV<^if) and havo hoan ohaacvod at 300 omT^  
and 4iS oaT^ coa|)oetivoiy, 
in addition to V and tho V(Sn-C) ia aiao 
holyiiii in dotomining tho oonfigiurotion otf dAC^ and SnC^ 
flMdotioa in R d^nX and dorivaUvaa. Zt ia known that if 
tho wpm^mm in tho vo«ion Sdo-ioo onT^ oxhiinto %i«o dn-c 
atrotMnf aodoo aynmotsie and aayM^ovvid* tho donii«iMra%ion of 
diiiCj io aioii-s>ioiNtfr or that of giemp ia non-linear. 
MoweiWe i i iiAioff* ia only ono hand aaaignod to v^  idn^) in tho 
ahoid rofioH* tha W f ^ io pianar or duB^ «rottp ia Xinoar.^^ 
fMo oritorion hao hoon furthor ouiportod hy Xm^ rnf dif foraetion 
•tmdioa. In tho proaont daao ai i tho addition oonpoianda 
r*«««Maod oMly ono d»«€ hand in tho wm§im StO-iOO on*^ iihioh 
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conCiKAs tlHit ooiiii.fpir«U,oii a€ SiiCj group In txSjotqmMn 
acwypinii is s4«iMr. 
On til* D«»i« oi «too<r«i studiM* i t hmm iamm csoncIuM that 
the «aditiciii mmpmmiM of «wti4in»« pIparaKirMi and pyrvoiidin* 
mmf iMiv* • trigonal laipyr«iBi<Sai geometry, iwitli tiw piiduur 
errengoiMmt of eikyl groupe) ^ e h ie the noet etetile eaiifigiir«> 
tioR lor the pentaeocmlifieted tin eton* Theee reeulte ere in 
Qoneieteney idtti the geometriee of tin e«i^ paitfKie reported 
enriier,^*' 
ror m oeteheclrai oan^ poiuid with taidentete Ugencte like 
ItflO-pheaenthroliae end 2#a*-)«l|qrridyl# tuo typM of eonfigure* 










(A) Meridional Isomer (B) Facial Isomer 
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C«nfi#tr«U.oa • Im <m% on tlM tiumlm oi only on« Sa-C hmoA 
•nd mlmo OA tlM oMnnkp i^on %li«% thm «llcyl. grompo (in tli* prooont 
iM%yi onA phMiyi wiiL no^ oocM y^ n po«iU.on c i s to 
•ash ttmmimm vm nolocnilo will m witmlcMr hlnoorod 
•iMti « mtJtmkmA fti%ti«tlon uiil. Inod %o tiw <leet«MUastlon 
of tiMi oe^ahodral oontiguraULon. An o e t « M r « l •tnaetueo of 
tiMi typo Ca> may ^uMroforo^ too prc^^od for ttw t^nonanttirollno 
onfl liipyridyl odducto Although thoir •yoewtory will bo loworod. 
09 mmmsiu czvi WITH 
mi uaxnomtms 
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or oMmonm iw mutom wcm Mmwimtm, 
4«^ >4ZMO ANrzyVllIMi, » S I « I O ( i ) « AND 
MNIO (h) OUZWOIiIiaBi 
CKFMMKIITM. 
Trialkyltlis (ZV) M o t X ^ mnd dlbtttyltlfi di-memtM 
obtai»«a from "^dc* MiUpyrin* («py)« 4«>«idiioc«iiUp7riii« 
(Mpy*)« Smwuk» (e) qpilnolimi Imwiio I f ) q^illolllMl {Mq} audi 
TOMO (H) QUINOUIM (LIHII) (NUKA, A . A . ) IMT* UMKS «dthoitt 
iurthor purJlficaUon, Soivint* us Ad wara and ariod 
by OONVTTNTIONAL 
Thtt lii£r«rad i^p^o^a (4000<-M onT^) iMr« xr@cora«ci in KBr 
and tiie €jir infriir«d C«so-.aoo onT^) in mtjol, on « Pcrkin n<n«r 
•pwsterophotodictttr. Condiietivity mm&moimmntM of solutions 
in nitrobemwoe vmcm msd* on « systvenios oonduotivity bcidgo 
typs 902. 
i^spsrsUoa of th« C0Mpl> 
amqmm i^n CZV) hsiidos snd quinoIinM dissolved in slooliol 
Momioi i i mmmrn wmm mtwd togothsr in •quimolar qusntitiss. 
TImmi* mimiwm wmm stirrsd thorcmglily snd Jc«pt mt i^C for 
9l>tm% dsys iiiisii tiMy yiol^M solid products. Tlisy nsro 
iissl»sd# ii&tsrsd sud driod undsr vi 
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mmn/m AMD DzacuMxan 
TIm ««uayUe«l <t«t« (T«I>1« 5} indieat* that « l l th* 
oeHi|>i«9BM of lyriaUcyitiii (ZV) h * l l d M ^nd diaUiyltiii |ZV> 
dlbaUd* %dth antipyriiiiif 4-«fiiino antii^yriii*, iNMiao Ce) 
qulnolln«« bsnao ( f ) quinoilivi tavi bmmo (h> quinolin« hmvm 
« i l l mtittX to iigand ratio oneapt for thoao of trlj^honyltin 
ehlorido and trilautyltlfi cMtorid* of hmwo (e) 
^^noUiM which «r« of tha tfp€t n^ maHtJU^ , Thaao oon^ploxas aro 
fairly stabla to osadation tor « i r and «ioistiir« at room tan|p«ra-
ture. The volar oonduetanca of MXutiOfMi in nitrobanaano 
axhltadt tlMdr non-icoiic isahaviour. 
The antipyrina moiacula haa t%io ooordination aitaa« namaXy 
OJCygan and nitro^an atoma in tha r ing .^ ' ' ^ Zt haa a niigative 
potantial. at tha oxygian end of tha oarhonyl group vhidh ia 
aiHMMptitoia to «x!MBa»Sinati(»i, Tha iuii#Mitata iMhavloiir of 
antipyrina has baan atamin aariiar^ althoifef^ tha involvamant of 
ring iiitragan atom ia also oonoaiiralkla iwt ia ualikaly. ' ' Zn 
a largo WMWtoar of antipyrina a<idiiet»« tha ligand has baan 
ahown to ba nAldantata ooordinating thvoiigrh tha oxytgan ato« 
l t « l «4 » l « i ^ asoigmnta havo baon ttado «ith tha 
aMiMiMUlon that antipyrina haa a eeno-aiibstitutad banaana# tha 
ailbatitiMnt baing a .fivo mmrnmmA r ing .^ 
Vila Z.it. apaetriMi of antipyrina sliotfad an intanaa band at 
ItM aiT^ whiah ia attribatad to tha C«o strataiiing fraqfiianey. 
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Antlpyrlne 4-Amino antipyrine 
Benzo(c) quinoline Benzo(f) quinoline 
aenzo(h) quinoline 
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Immt rnempimmr in ^ emm ivMlittating ooortfinatioii ef 
tin tlMNNi^ oxyQwi mMm of %IM oarlbiMiyi geei^. Th« •tvong 
band* l i «2 una ISoi caT^ m^m aMiflMd to thm vin9 otirotehiiig 
of pftmmXom in oistipyrino. H.ym wtoored hotoroaromoUo 
ooayoMiKla «ro feitiii to 9i¥0 tuo mtemig hma^ m% ipf»roicl.««toly 
1S90 onT^ and i4t0 on*^ iMeli «ro ooMidorod to bo «ih«roetori«Uo 
of flvo ncHOMrod rlng.^^*'^*'' Tho tiwid* mlgnad to tho viliro. 
tions of tiM bonMHio ring OOI^ RMTO T«oli Mith thoso of HKHIO-
•obstitKitod dtriVAUvvft of bamiM.^^ tho ring •trotc^ing 
¥ibr«tlon« roault due to tho oonploto iHtinroetion of 
{Cmtt} vibration* (tMrn 6 ) and i t i s thoroioro dif f icult to 
ditttinrjiiioh difforont vilir«ti<»i«. Tho risi^ strotaung froqfuancioo 
in oof^loMo of ontipyrino and i ts darivativoa aro c^arvod in 
iSoo-l«ao oT^ rogion. 
Tho 4«aP«ina antipyrino moXacmia may ooordinato through 
oarbonyi oxygon or iMino aitrogan or through both.^^'^* Aftar 
ooopioxatioii a ahif% in V ( M ) to iowar twvo nuRibar ia indioa-
tivo of ooordinatioil through earboayi oKygan.'' A lotiaring of 
V (IMI) in 4-»aMino antipyrina ia al.«o ^ <liio to tho hydrogan 
bonding through tho halogoii of tho i»otai haUda but in tho oaoo 
of ft^SnX tha ooardinbtion of nitrogan aould probably bo pvaiarrod 
mm bydrogan bonding baaawaa i t m i d looi to a diatartad 
ootaihoiral gaaoatry. 
Tha aoaigiWNBt of opootra of banao banao 
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hmm ih) qulnoiifiM and t M r omiplimm hmwm httm prwMntttd 
in %tiAm 6 • Cti«t«ati«-i»ti« riiHi vibr«tioiMi «pp««r in «h« 
rwig* 1«0(K13S0 in niMt of ttm liaiMroeyeXlo eeiqpeiiiiae.''* 
Th« ring •tur^tehing i»ilMr«U.on» pvokiably CMult feom 
int«r«eUon of V (CaC) and V aino* t h m 
vibration* wi/fmax in tha rogion of th« •poetrum ia 
difficult to idontify thorn oai^atoly. 
The oo^dination of tho Aotai through tho ring nitrogon 
atom oauaoa an inoroaao in tho CmC and c«M atrot«Mng froq^ioneiao 
in tho abovo donor moloeuiao «ii«liarly aa in tho oon^ i^oxao of 
pyridino« qtiinoUno and pyrisiidlno,^*'^**'^^ Tho CwC and 
atrotching bands in ^uinoiinoo normally appoar in lft40 to iSOO 
oaT^ rogion which havo hoan found to ba ineroaaoJ aftar 
oon«»1.oxation. Zn tho caao of l^onao (o) (|^noU.no strong handa 
at XftIS m"^, iS7o wT^ and ISao m"^ h m bmm notod. Thaao 
Oanda ahow a l i tt io incroaao in froguonoy in all tho oeaipli 
Xn tho oaao of IMMISO <f} qulnoUno oaoplaacaa ti^ V 
and V (CMMI iroq^onoioa did not aoani to ho vary aanaitiipo to 
ooavdination baoaaaa thoao l»aiida havo not ahowi aulMtantial 
iiwroaeoe It ooaNi soaeonalAo iMoantao tha drain of ^ootrofia 
tho aitrogan atoo in iMnao ( f ) <iuinolina will ho loaa 
thao in tooMoo <ol tpiiiioUno, Thia diffaranoo ia duo to tho 
fliiafigo in tha position of aromatio ring* Thoao froqpi«»oi«* f 
also not MMOh diffarant in banso (h) quinolino oei^plowas. 
Tho formation of a oatal«>oarhoA oigpM hand in bonao (h) 
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i ) mtro^M im %«r«i«ry« 
i i ) fhmm mrn-mtM « j;»o««iftiUty <ME tGtmmitXmi ot m fiiv« 
iMiiberecl rln^ containing and 
i i i i A hydrotj^ ion a t t a ^ ^ «rani««ic Q«rl>on i « 
oy tti« (iMa«i ion. 
Xt i » Itt^tmat. to not* that ths tcrtiar^f nitrosian atom in 
lommo(h) quinoUiMi oimu^mm a position •uch I t raay forai a 
f l v « aiMttcad rlim the oacdon ato^ is oMtaiXat*!. H^pocttt 
nave a|3fe»«arael wliocatin mvarai auiMtitutfKl quinaiinaa and mimlluc 
attmc aonor molaeuioa twKva laean ahown to o^rm aitmiltanaouaXf tlw 
andl tha r ^ ir UnUUca lilth thoM of 
tranaition (netal ione« tha raaction o& tri«ilkyltin hali<l« and 
(Uaikyltin ciihaUaft with iaonso (h) quinoU.na <lia not ovoiva any 
HCi« ausig@ating tha iaek o£ tha facmatlon o£ a M-C ai^M honcl* 
tJaaiOaa thaiia d coef«Hirifloii cat tha apaotca of tKvth tha 
lisiAhd and oamplmmm in OCl^ did not ahow tha raiiiacNwaant o£ a 
proton iaecm yotULXXon tan in ttMi ring* 
Xt MVAa «|)|»o|;iciata to anamina tha poaaihiLity of tha 
oooiircwioa oi tiMi aiMiv« r^aetion oi Imhmki (hi c^noiina with 
%im CXV) Im whicm %im aha«Mia oi tha UMiky or^anie 
to %im tin Milia» i t atari«ally ooiiaidorahly 
iMora iattila. Xeiee* thia tf«)«Qtation wa* noca than ital.fi liad 
in tha §mmm%km oi two natai^ oainMNi aigna iMmda in tha it 2 
OQtah«te«i 
Tha iar X.II* wmglmt oi pyiraaoXocio and qui noli na amplmmm 
oi H^SAIC and tham now iMt waak handa in tha ration halow 
1 
•00 In «h« i « r X.R, mpmttm of pyraaolon* ooiipX«JMS* 
thm "M) MMi irmt>imexm hm hmm 
CT«WL« 6 wiiflCM imiiioUM WKplmmm stiow and M.X 
•teoirption Haiiei* in %hm i «r Z«R« r«9lon. The psmmncm of • 
•ingl« band in th« region SOO-SOO ot*^ in all ooi^plaiiM 
0iigg««t th«t th« oonfiguration of SnC^  Qroii|» in ft^Sn^t* eontpeunds 
is pl«n«r and that oi ^jtnX^.h im linaar.^^ 
from tha abova <Siaeiiaaion i t hat baan miggastad that in al l 
tha 9oaplmtm of Cpyraaolona) antipyrina and 4-afiiino> aiitipyrina* 
tin atom Im found to ha pantaooordinatad. A trigonal taipyraaiidal 
gaoiaatry has tharafora haan propoaad for thasa oomplaseas* M l 
tha ooiaiplaxas of quinoiina with fi^^X «id H S^nX^  
pantaooordinataa aNespt for trihutyltin ohlarida and triphyanyltin 
ehiorida ooi^ plaxaa of banao (e) quinoiina i ^ o h hava a hasca* 
ooordinatad tin aton# having an oetahadral gaomatry. Thus a 
trigonal hipyramidal geomatiry for all tliasa oonvounda containing 
fiiNi oeardinata tin atom and an ootahadral gaomatry for VtT 
and tftT oat^ planaa oi hanao (e> quinoiina having a oiic ooordinata 
tin ata« ha* iMan anggastod* 
QWrnUil VZ 
Qomm^ or oiQAiioriiidv) HAitZDieii Mmi 
a»tsiia>iXiM^Gf*s Ttuoi. 
t'^ j r j 




T2)e organoiUn (IV) hoUetos a#S*dim«rcapto-
204^ and 2->l9ansimld«sol* thiol m.p. AII Koch i^<iyht or 
yrodtt t«ac«t u»»l as r4K:«Lv«d, ^clvwits usskI purlfiei 
u/ stafki^ci RMithods, 
'khm I,hi, spoctra <4000*200 oi. tlm cm^ l^exes 
roccr*^ m nujol nulls on a vmcKXa sp^tros^cKstar^ter 
laodkil 621. Thm OKtX^ conduct^ tfie* m«asiure^ iantii w^o carrlocl on 
« ^^d^oiiic coniuctivii;/ larXcl^ e t/po 303. 
rtfi^itt9li 01 IhB MfH^lMH 
AH •oiuU.on oi U j^uidbi «IK1 tha org^notln (ZV) 
t)alJ.<SMi •SJMii in •toiohiORMtric ir«U.o. th^ea mi)cfetir«s twee 
alloMStt %o lor %wo or tiNm th^ yield«d solid 
Tlity wmem w^hieA with ^hm solvsnt and d^isd in v^euuni. 
"ViUANA-^ O^ 
/IZ On >.' 
78 
ll«illI*T» AHlS itt«C«tSiaH 
TH* •iMUl/«JkCai smultM of %hm mmvUmmm 7} •u^pport 
ttMi pro|ia««A stolchiomatrXM* Tli«U moUt OQIIMIUUIOM in 
nitrolMNiam 4MKI <lim«ti^l foiMiidi* ham hmm 
amamxemi* ttm vaJIimm «r« lam, lemilmstxm lOmix i3oiv«li«fit fi«tuc«» 
ttm ccmdiictlvity oC the «ri.iii«UiyiUn tftaocid* v d ^ t oC 
eoiil<l noib iMMSurad «iu« to 
i t * iiMoHiMUty 4n any •ttit«ol« «oIv«fit« M i th» ooii«>l.oiMMi 
wvem thacniaii^ •tabl.o and inscnsltlv* to oxidation by « i r . 
Tha coQCdltiatlon a^uwlour of ths turn boon invMti-
a«t«ci liitti th* M p oJE 4fiir«roa spoctroacopy* Msianmciit* 
varXoiw ModM oi mitir^ itioiMi boon iMdfai by analogy Mltti 
Wi 
Um upmnxm of •miiUr h«t«roeyeUe p(drticul«riy 
lMMri«otliiit»ol.«».^^ Ofiiy • i ^ f i e a n t idiarmo* pcovidiii0 
inicMMtion Mgar^ng ooaffdifi«U.on «iwl i<l«iitiiic«tl<in ei tha 
doiiov aitaa in tlia MRpl^Maa h«v« toaait diacuaaodi in detail. 
2,S*diiew*p*e*l#3#4-thiadiasole «soHMionl.y Icnowi •• 
lMl«Miitiaoi X Ha* mm aHoiin to ajoat in two iaonarie focwa* 
vi»*« tiia tliiONia and tha naraayto iocina. ChiMioai raaetiona 
iMWo »«««4aad tHat tmoAo focii ia pcodominant Mith a 
«|iiantity of (aareapto focia in Tha 
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Mercapto Thiono 
A stUKSy o< XtM tx^mltxon m^tml wmplmmm ham immt r«poct«d 
ir«c«n%lir iro» thlw Zt» X»fi* mpmitisvm tvMi m 
WMk hand a4fO •U99«i%i.ii9 9C«dkMS.iiMio« of tli* thiono 
fom.^^ Tha l»-H •Mtohiiig ir«qfiMiMy in tlw ecM^^teM 
iMaiitfibly •niit«di or alnaet uaehMigcd, fhmpm Im no AignlfioMSt 
eilMing* in thm C«il •tratehing fc«qu«ney of t3am llg«nA mi%m: ttm 
eomplmmtioR, TIm V cc«4i) iiiipMing « « 71S onT^ in tti* ivmrn 
IXgmnA ti** oo«n a h i i M to • aligtitiy higher wive iiMBlawr in Vhm 
emplmMm, Hommrn, tiw strong Ikwid* 11,30 and lOSS onT^ in 
UMkithioi I has baan aaaignai to Cm» atratahing noda. Thaaa 
iMnda ahowad a aavkad ahiit in V (€««> upon aaaplaMation attggaat-
iag ttoa aooatfinatian oi natal. tMrougii aiMayoiia aiilpiiitr aton* 
'nia far l«R*spectra oi tha wmplmmm ahawaA naw isamia in 
4ll»»tS0 mT^ favion* Tiiaaa i»anda iMva iMan aaaipia* to tlia natai-
mlwtme awl matai-liaiogaii atratciiing nadaa* •inea thara ia no 
iMiM attrilmtaMLa Jta >Mi atvataninv iraqpiaiiay* i t ia augrgaataA 
tHat tha aaaadiiiatian ia oeaarrinff anly tMMuoli tiia aalpliar 
Many tvanaition natal oam i^aMta ai i«*-«inatlirl iMnainiiSaaola 
ani imiinida»eia»a»tliial liava aisaatty laan • i m 
MO ifwit to liftvo lamm 4mm on or««iio%iii (SV) haUdos or 
wortli liiirwi%i0otiiig tho oo^ploxlng iMhsvioitr 
o€ tHoso U|i«iMtai with orgoaotin (ZV) h*lldoo. 
Th* Main poolto of o^ootro in tho rogpion 4000-400 
eiT^ of %hm UbgoiKlo oni oen^IoMio «ro nomtionod In tablo •• ITIMI 
gmmtA, tmrntmrn at t2io mpwcM^m of tho eo^ploMMi vooooiMLo thooo 
oi tho xoopoetlvo troo iigonti* as thooo pooko ooon to m molnly 
mm to tiM UgoiKSo* tiioir tontotivo oooigipionto oro ttbtolnoA wdth 
rofor«fioo to thooo of tho iwioothlosolo or OonsimiOaaolo 
aorivotxvoo* Za eaoo oi boneUildasolo ooi^ ploaioo no 
ch«s^io in MUH otsotehing tr«3uonoy h«S hoon otooorvod ruling out 
th«i {KSMitaiiity o£ ttoo oooedinotion of ooeondary nitrogon otooi 
witii tin oton* HowovoCtf « shift of C-d ourotohing fcoi^ tawicy to 
lonar iMMo MumiMr i « Indicotivo of tho ooordiOAtion through 
tortitfjr aitvogon «taii to tho liotol.* Tho rif*g vihrationo «ro 
5,6-Oimethyl benzimidazole 
olmogifoi in tho vogion 700-W in oli tho memfilmmm tiiieh 
do not iatoffioro with tho IMI vihroUon no«o. flM tin (ZV> 
«liIoci4o oMuot of iwiwtiitdeoolo-a-thtol oioo kaoMn •• a-*oreopto 
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3enzimidazole-2-th±ol 
1% hm iMwi mtMiMmA emllm ttm. tim irnrnM^mmolm 
flMa«oui« eoQCdliuiiMs tXm pyrl4yl nimrof iwi ,^ '^" 7hl« 
185-188 
HM «L4IO tmmn masipimtmA TOY X«ii« •%ueSi««* A strong i»MKS 
Xiao wT^ And oiKsttMur bunct of mmOkvm XmmtmX%f l« iS ora"^  
in «li« •pvetnin ^ tlw Itmi ll^afid wiuols iutm 
to the Can atr^tching rno^m Thmm littiKis •howstS m 
mmskmA iMigi«tiv« shift in ttm mpmetxtm at triiMithyl tin MosiOm 
«dkSiMit OS iamamXmiAmMolm »»«hioi« fiir%h»c« the fi-H luid ii-4f 
ireq^Mwieies « r « Almost uiiehsiigsd in tim eoo^is^Md iigsnd. Xt 
KiM I^Mts that oniy ^r^idyi aitxogsti of to«(rwlni4a»oi« ring 
eoovtfiimtss %o tin stoM iMiing « mors lawiiG sits thwi ths inino 
nitrogsn «iii th» mAttrnx Atom of th« thiol, groiap. 
91M slwesptioii iMKis in tho far Z^R. cogion of tiMi mtm»lm 
mm not wsii vosoivodi «iwl hmm tontstivo MsignMHits h««o mon 
mmOmrn ttimm pm^m tmm sttriMoti to tlM motAi-nitrogon mnd 
« « t « i luaogon Sreqpwwies itsiiio •>• 
TIMI tin atoM in S I I tho ooiipittWM 4ESSRIIMI ttoov* i s F OIIIMI 
to ^ psntsceoseAlnstsa hsnes • «ri«sii«i tai|»yr««a.dsl gsemstry 
Ms iMsn prsiWMMKi fsr s i i tlisss SMI^ISMMS, 
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